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Design RF filters 
on your 
home computer 


focus 

on 

communications 

technology 


monolithic RF amplifiers • VSWR bridges • modifying the Yaesu FT 301 
for 30-meter coverage • converting mobile microphones for handheld 
VHF transceivers • remote repeater programming • plus W1JR , W6SAI, 
K0RYW, W9JCIV, W6MGI, and K4IPV 
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General Cov«rag« 
Kcirivrr 


High Performance 
Maximum Flexibility 


The IC-745 is a full fea¬ 
tured. high performance HF 
base station transceiver 
with a lOOdB dynamic range 
receiver. PLUS features 
usually found only in more 
expensive units. 


Compare these exceptional 

Standard Features: 

• lOOKHz - 30MHz Receiver 

• 100 Watt RF output / 100% 
Duty Cycle 

• Passband Tuning AND IF 
Shift 

• Adjustable Noise Blanker 
(width and level) 

• Adjustable AGC 

• Receiver Preamp 

• 16 tunable Memories with 
lithium battery backup 



Options. Internal IC-PS35 
power supply, external IC-PS15 
or IC-PS30 system supply 
IC-SM8 two-cable desk mic, 
EX24I marker. EX242 FM 
module, EX243 electronic 
keyer, IC-SM6 desk mic. and 
a variety of filters. 


IC-PS30 

System Power Supply 


• Wide selection of Filters and 
Filter combinations (opt.) 

• Continuously adjustable 
transmit power 

• IOHz/50Hz/lKHz Tuning 
rates with IMHz band steps 

• IC-HM12 Microphone with 
Up/Down Scan 


Other Standard Features. 

Included as standard are many 
of the features most asked for 
by experienced ham radio 
operators: dual VFO's, RF 
speech compressor, tunable 
notch filter, program band 
scan, memory scan, all-mode 
squelch and VOX. 


-6d8 
Width 
500 Hz 
270 Hz 
2 I KHz 
500 Hz 
250 Hz 


Center 
Freq. MHz 
9000 
9000 
0 455 
0455 
0455 


The IC-745 is the only trans¬ 
ceiver today that has so much 
flexibility at a suprisingly tow 
price , see it at your local 
ICOM dealer 


CD 



First in Communications 


ICOM America, Inc.. 2380-U6th Ave NE. Bellevue. WA 98004 / 3331 Towerwood Drive. Suite 307. Dallas. TX 75234 

All italrd specifications are appionmalr and subject to Chang* without none* or obligation All ICOM radio! tlgnlflcamfy *<c**d rcc regulation! molting ipurloui rmluiom HSIB! 
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Kantronics "SMARTS” 


Presenting three intelligent, versatile, 
compatible terminal units. 


SMAR1 means an internal microprocessor is used 
to improve performance and add versatility. The 
"Smart" Kantronics TU's can transmit and receive 
CW/RTTY/ASCII/AMTOR or Packet when 
combined with your computer and transceiver. 

Any computer with a serial RS232 or TTL 
port can connect directly to a Kantronics TU. 

A simple terminal program, like one used with a 



telephone modem, is the only additional program 
required. Kantronics currently offers Pac- 
term and UTU Terminal Programs for 
IBM, Kaypro, Commodore 64, VIC 20, and 
TRS-80 Models III, IV, and IVP. Disk 
version $19.95. Cartridge $24.95. 

UTU The Universal Terminal unit (UTU) 



is the original "Smart" amateur TU. 

CW, RTTY, ASCII, and AMTOR can all 
be worked with this single unit. 

Switched capacitance filters and 
LED display tuning make using the 
UTU easy for even the Novice. 12 
Vdc 300mv power supply required 
Suggested" retail $199.95. 

UTU-XT The UTU-XT is an enhanced 
version of the UTU. Programmable baud KPC-2 Kantronics AX.25 Version 2 TNC fea- 

rates, tone frequencies, and tone shifts give tures a built-in HF modem, full duplex opera- 

special versatility. Automatic Gain Control and tion. multiple connects and over 100 software 

Threshold Correction circuits greatly enhance commands A serial RS-232 or TTL (C-64 

sensitivity and selectivity A RTTY signal VIC-20) port gives universal compatibility 

detect circuit mutes copy with no carrier, and The enhanced generic command structure 

the CW filter center frequency and bandwidth fits any computer, even PC compatibles All 

are programmable. Power supply is provided this combines to make KPC-2 the only TNC 

Suggested retail $359.95. you'll ever need Suggested retail $219.00 



"For more information contact your local ^ t» 

Kantronics dealer or write: 


Kl Kantronics 

120? E 2Srd Strppt i9151 3/12 77/15 
l.iwrppff K.tnws 660/lG 






KENWOOD 

.. pacesetter in Amateur radio 



“DX-cellence!” 


TS-940S 

The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com¬ 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

• 100% duty cycle transmitter. 

Super efficient cooling system using 
special air ducting works with the inter¬ 
nal heavy duty power supply to allow 
continuous transmission at full power 
output for periods exceeding one hour. 

• High stability, dual digital VFOs. 

An optical encoder and the flywheel 
VFO knob give the TS-940S a positive 
tuning "feel!" 

• Graphic display of operating 
features. 

Exclusive multi function LCD sub¬ 


display panel shows CW VBT. SSB 
slope tuning, as well as frequency, 
time, and AT 940 antenna tuner status. 

• Low distortion transmitter. 
Kenwood's unique transmitter design 
delivers top “quality Kenwood” sound. 

• Keyboard entry frequency selection. 
Operating frequencies may be directly 
entered into the TS-940S without using 
the VFO knob 

• QRM-fighting features. 

Remove "rotten QRM” with the SSB 
slope tuning, CW VBT. notch filter, AF 
tune, and CW pitch controls. 

• Built-in FM, plus SSB, CW, AM. FSK. 

• Semi or full break-in (QSK) CW. 

• 40 memory channels. 

Mode and frequency may be stored in 
4 groups of 10 channels each. 

• Programmable scanning. 

• General coverage receiver. 

Tunes from 150 kHz to 30 MHz 

• 1 yr. limited warranty. 

Another Kenwood First' 

Optional accessories: 

• AT 940 full range (160-10m) auto¬ 
matic antenna tuner • SP 940 external 


Interface IF-232C/IF-10B 


speaker with audio filtering »YG-455C-1 
(500 Hz). YG 455CN 1 (250 Hz). 

YK 88C-1 (500 Hz) CW filters. YK-88A-1 
(6 kHz) AM filter • VS-1 voice synthesizer 

• SO-1 temperature compensated 
crystal oscillator • MC-42S UP/DOWN 
hand mic. • MC-60A. MC-80. MC-85 
deluxe base station mics. • PC-1A phone 
patch • TL 922A linear amplifier 

• SM-220 station monitor • BS 8 pan 
display • SW-200A and SW 2000 SWR 
and power meters 




More TS-940S information is available 
from authorized Kenwood dealers 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 W«*sl Walnut SUof»! 

Compton California 90.°?0 


o service manuals ate available 
for all trm Kenwood transceivers and 
most accessories 

’tfjecitications and prices are subject to 
nango without rujtice or obligation 
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REFLECTIONS 


an increasingly important design tool 

Years back the typical approach to filter design was to decide on the required characteristics, 
choose the best topography, or type, consult charts (e.g. the ITT Handbook), evaluate formulas, 
and — voila! — the circuit evolved. 

Perhaps after this procedure was applied it met one's specific goals in terms of passband, stop- 
band, ripple, and VSWR responses, in addition to input and output matching. At best, however, 
even at this paper design stage, it involved an iterative process whose speed of convergence to the 
required performance parameters greatly depended on the accuracy of the educated guesses made 
by the filter designer. A designer with good hands-on RF experience was often successful, but neverthe¬ 
less needed time to determine if the design was truly optimum. 

The fun would then begin in earnest with the selection of physically-realizable components (reasona¬ 
ble inductor Q), construction, and tweaking. If the designer was fortunate enough to have a sweeper, 
delay lines, a wide video bandwidth scope, and other necessary test instrumentation, an actual cir¬ 
cuit could be built, aligned, and applied. But even then the nagging thought would persist: is this 
an optimum design? And what if one particular characteristic — ripple, perhaps — were changed 
for improvement in another response . . . better stopband rejection, for example? 

This process changed, to a large extent, with the advent of the personal computer and filter soft¬ 
ware routines. Thanks to programs like the one WB4EHS describes in "Build Narrowband RF Filters," 
this month's lead article, it's possible for a newcomer to filter design to input his requirements and 
let the microcomputer manipulate the formulas and other data, thereby effecting the best possible 
design in seconds. If this weren't enough of an improvement, the designer can now interact with 
the computer and investigate other possibilities if further tradeoffs are to be considered. 

At ham radio we recognize the importance of the use of computers as useful tools for the Radio 
Amateur and have included, in past issues, articles describing the use of computers and appropriate 
software to aid in the design process, much as slide rules and hand-held calculators were used before. 
Review the five-year cumulative index in the December, 1985, issue for reference to recent computer- 
related design articles.) 

This doesn't mean what we're becoming yet another computer-oriented magazine . . . but on the 
other hand, we won't ignore relatively new procedures that provide useful circuits with greater speed, 
accuracy, and applications. 


Rich Rosen, K2RR 
Editor-in-Chief 
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pacesetter in Amateur radio 



Complete Control... 

IF-232C 


Level translator 
IF-10A Computer interface for TS-711A/TS-811A 
IF-10B Computer interface for TS-940S 
IC-10 It kit forTS-440S computer control 

Attention “computing’’ hams! The 
Kenwood IF-Series computer inter¬ 
face units will enable you to connect 
your TS-711 A, TS-811A, TS-940S, or 
TS-440S transceivers to your home 
computer. RS-232C standard is 


P fi ' 


C$r «». nw 

Which sut iflr. .1 • yru rent 
Your select inn : 


Short Wave 
Listener's map and 
directory—simply 
select the QTH you'd 
like to listen to, and 
the pre-programmed 
frequency is 
“dialed up." 

Display frequency, 
band, and mode 
data. Control your 
rig via keyboard! 



used, so the interface units are 
compatible with any computer! 

The IF-10A and IF-10B computer 
interface boards and IC-10 1C kit are 
designed to be installed inside the 
transceivers. Control is performed 
via the computer RS-232C port and 


'I.'S SCO. ■ *. 


III < 

V - 




• Interchangeable commands 


through the IF-232C level translator. 
The level translator performs two 
functions: (1) converts voltage levels 
from the RS-232C port to theTTL 


levels in the transceiver, (2) and acts 
as a noise supressor A complete 
interface “kit” would include the 
appropriate computer interface units 
(IF-10A, IF-10B, or IC-10) and the 
IF-232C level translator. 

The applications of automated 
station control are almost endless! 
Just imagine...work DX from your 
hand-held ..operate OSCAR "auto¬ 
matically", remote operation o i your 
station... or put together the “ultimate" 
contest station.... 

CRT display shown is a sample program nol available 
from Ttiu Kenwood Communications 
Complete service manuals are available tor all 
Trio Kenwood transceivers and most accessories 
Specifications and prices are sub/ect to change without 
notice or obligation 


This means that one program may be 
used with several rigs, to minimize 
program changes. 

• Simultaneous operation of the 
computer and transceiver is 
possible 



• Powerful, easy-to-understand 
instruction set 

• Wide variety of commands 

Memory input and recall, frequency 
selection, frequency step, sub-tone 
frequency, offset, antenna tuner, 
DCS, scan, and many, many more 
functions are accessible with the 
Kenwood computer interface unit! 

• AC-10 AC power adapter (optional) 

More IF-232C and computer inter¬ 
face information is available from 
authorized Kenwood dealers. 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton. California 90220 
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A COURT RULING OF GREAT POTENTIAL POSITIVE BENEFIT TO AMATEUR RADIO has been reached in the 
case of Themes vs City of Lakeside Park (Kentucky). In its decision in favor of John Themes, 
WM4T, in his three-year-old antenna dispute with Lakeside Park, the U.S. Court of Appeals for 
the 6th Circuit ordered an earlier district court’s judgment against Thernes vacated and the 
case remanded to the district court for reconsideration. 

I n A "Di aa. fi ttti.liig " . Op i n io n Judge, Krupanskl Argued The Two Other Judges weren't hard enough 
on the city; referring to PRB-1, he said the city’s anti-Amateur antenna ordinance was 
"arbitrary and capricious and deprived the appellate of equal protection under the law" since 
it applied to Amateur antennas but not similar TV structures. He condemned the city’s position 
as "patently frivolous, discriminatory, and without factual support" and the ordinance as "a 
license to discriminate," concluding "I would reverse the (lower court’s) decision, declare the 
ordinance unconstitutional, and award costs against the city including attorney’s fees." 

Strong .Language. Ind e ed. In This First Application of PRB-l . even though the issue in 
W4MT’s case is far from resolved. Now it's up to the original trial court to make the 
determination of the effect of the FCC’s preemption on the constitutionality of Lakeside Park’s 
antenna zoning ordinance. If that decision favors Amateur Radio (assuming Lakeside Park even 
wishes to continue the long-term court battle), then PRB-1 should be a very strong influence in 
favor of Amateur antennas and towers throughout the country. 

Tile E£ C Has Also Adopted A Limited Preemption Ruling On Satellite Dishes vs zoning and 
other local ordinances. In a January 14 decision, the Commission said, in essence, that local 
regulation should apply equally to all types of antennas, and satellite earth station antennas 
must not be burdened with special limitations not applicable to other antennas. 

"AUTOMATIC CONTROL" FOR DIGITAL AMATEUR COMMUNICATIONS ABOVE 50 MHz was approved by the 
commission in a January 13 report and order on PR Docket 85-105. However, there will still be 
an important limitation with respect to packet since Part 97 requires a control operator be 
present when third-party traffic is being handled and defines third-party traffic as any 
message not originated by the station operator. 

EXPANSION OF 40-METER PHONE FOR U.S. CARIBBEAN AREA AMATEURS has been announced by the FCC; 
Generals, Advanced, and Extras may operate phone from 7075-7100 kHz from Puerto Rico, Virgin 
Islands, and other FCC-administered Caribbean areas after 0001Z February 28. 

THE AMATEUR MILLIMETER WAVE SPECTRUM WILL SEE MAJOR CHANGES ON MARCH 1, with the loss of 
260 MHz plus the 1215-1240 MHz slice of the 23 cm band. No immediate crowding of the Amateur 
mm-wave bands is likely, however, as we’ll still have over 12,000 MHz of mm-wave spectrum 
available. The final implementation of WARC ’79 is the reason; the new mm-wave frequencies are 
47.0-47.2, 76-81, 119.98-120.02, and 142-149 GHz. the deleted bands are 48-50, 71.0-71.5, 
165-170, and 240-241 GHz. 

ALL FOUR "INDEPENDENT" NATIONAL VECS HAVE NOW JOINED CARE, the national organization 
established to support and promote the Volunteer Examination program. In addition several 
regional VECs have also signed up, along with a number of individual VEs including some 
accredited by the ARRL. Inquiries about CARE can go to Jim Georgias, W9JUG, at DeVry Institute 
of Technology, (312) 929-8500, or to CARE, Box 688, Glenview, IL 60025. 

"Zero Defects" For Their Paperwork Was Achieved By All. VECs for the first time during the 
month of December! Paperwork errors have been a major VEC program problem since its inception, 
but continued pressure from the FCC and educational efforts by individual VECs finally paid off 
when not one error was found in 3651 sets of December exam submissions. 

Tardy Submissions Have Also Dropped Drastically over the past year; in December, 1984 27 
percent arrived late at Gettysburg. Just under 3 percent were past deadline last December. 

POSSIBILITY OF A NEW "CONSUMER RADIO SERVICE" WILL BE THE TOPIC of an FCC meeting scheduled 
a3 this Presstop goes to press. The commission is expected, in response to the first of 
several petitions by the Personal Radio Steering Group, to inaugurate a study of the public’s 
need for radio communications and how it relates to the General Mobile Radio Service, the 
sophisticated UHF portion of the Citizens Radio Service. The PRSG has proposed an evolutionary 
change of GMRS into a more flexible service utilizing narrow-band technology and directed 
toward personal rather than business needs. 

A SIZEABLE INCREASE IN NOVICE LICENSES LED THE U.S. AMATEUR POPULATION to another all-time 
high of 415,856 at the end of December. All license classes showed increases over the 
preceding month, but Novices were up a whopping 15Z9! According to FCC analysis, 2233 Novices 
were newly licensed in December, 1985, versus only 818 the month before and 1196 in October. 

In addition the December, 1984, figure was only 1409 new Novices, so there’s apparently a 
highly successful upsurge in Novice training efforts. ARRL has also launched a strong effort 
to get Novices who’ve let their licenses expire in the past two years renew, with expectation 
that a valid license in hand will restimulate interest. 

With the VEC Program Running Smoothly And Recrultment/Tralnlng paying off so well, 1986 
could be a banner year for the Amateur Service even without new Novice privileges. 
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JM 401B is similar to the JM POIB but covers 440 450 MH/ ana is 25 watts 

Spec ticahons ana prices sub/ect to change without notice or obligation 

Comu'ete service manuals are available tor ail Ino Henwood transceivers ana most a .. e .-ones 
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M-201B/4oib 


Super-compact mobile 
transceivers 


TheTM-201B boasts a powerful 45 
watts output, easy-to-operate front 
panel controls, and ultra-compact 
size. The GaAsFET receiver front 
end provides high sensitivity and 
wide dynamic range. Receive and 
transmit characteristics are tailored 
for minimum distortion and excellent 
audio quality. Both theTM-201B and 
theTM-401B are supplied with a 
high-quality external speaker, 16-key 
DTMF microphone and mounting 
bracket. 

• 45 watt output, with HI/LO power switch 
(TM-401B has 25 watts output.)5 W low. 

• Dual digital VFOs 

TM-201B covers 142-149 MHz. includes 
certain MARS and CAP frequencies 
TM-401B covers 440-450 MHz 

• 5 memories plus "COM” channel, with 
lithium battery back-up 


• SP-50 deluxe mobile speaker 

• SW-100A/B SWR/power meters 

• SW-200A/B SWR/power meters 

• SWT-1 2 m antenna tuner 

• SWT 2 70 cm antenna tuner 

• PG-2K extra DC cable 

• PG-3A DC line noise filter 

• MB-201 extra mobile bracket 


More information on theTM-201B/401B 
is available from authorized dealers. 


• Programmable, multi-function scanning 

• High quality external speaker supplied 

• Audible beeper confirms operation 


Optional accessories: 

• PS-430 power supply 

• TU-3 or TU-3A two frequency tone 
encoder 

• FC-10 frequency controller 

• MC-55 (8-pin) mobile microphone 

• SP-40 compact mobile speaker 


Optional FC-10 frequency 
controller 

Convenient control keys for 
frequency UP/DOWN, MHz shift. 
VFO A/B. and MR (memory recall 
or change memory channel) 


45 Affordable Watts! 










AFFORDABLE PACKET RADIO FROM MFJ 

An identical TAPR TNC 2 clone with a new cabinet and added features ... for an incredible $129.95! 



Join the exciting packet radio revolu¬ 
tion and enjoy error-tree communica¬ 
tions ... for an incredible $129.95' 

MFJ brings together efficient manu¬ 
facturing and TAPR's ITucson Amateur 
Packet Radio) leading edge technology to bring you affordable packet radio 
You get a nearly identical clone of the widely acclaimed TAPR TNC 2 with 
identical software and hardware. It's in a new cabinet and includes a TTL 
serial port for extra versatility 


All you need is your rig, home computer with a RS 232 serial port and a 
terminal program If you have a Commodore 64.128 or VIC-20 you can use 
MFJ's optional Starter Pack to get on the air Immediately. You get intertac 
tng cable, terminal software on tape or disk and complete Instructions 
everything you need to get on packet radio Order MFJ-1282 (disk) or MFJ- 
1283 (tape), $19 95 each 

Unlike machine specific TNCs, you never have to worry about your MFJ 1270 
being obsolete because you change computers or because packet radio stand¬ 
ards change You can use any computer with an RS-232 serial port and an ap¬ 
propriate terminal program If packet radio standards change, software up¬ 
dates will be made available as T APR releases them Also speeds in excess of 
56K bauds are possible with a suitable external modem! Try that with a ma¬ 
chine specific TNC or one without hardware HDLC as higher speeds come into 
widespread use. You can also use the MFJ-i270asan inexpensive dlgipeater. 
It features the latest AX 25 Version 2 0 software, hardware HDLC for full du¬ 
plex. true Data Carrier Detect tor HF, 16K RAM, simple operation plus more 
Join the packet radio revolution now and help make history. Order the 
MFJ-1270 today 


Here are MFJ’s latest and hottest products for improving your station’s performance 


MFJ-1270 

* 129 95 


SUPER 
KEYBOARD, 

MFJ-496 

$169.95 


EJ 



Price slashed 50% to $169.95! Get a full feature 
Super Keyboard that sends CW/RTTY/ASCII toi 
the price of a good memory keyer 
You get the convenience of a dedicated keyboard 
—no program to load—no interface to connect- 
just turn it on and it's ready to use 
This 5 mode Super Keyboard lets you send CW. 
Baudot. ASCII, use it as a memory keyer and for 
Morse Code practice You get text buffer, pro¬ 
grammable and automatic message memories, 
error deletion, buffer preload, buffer hold 


TRIPLE OUTPUT LAB POWER 
SUPPLY mfj-4002 $149.95 



Lao quality power supply gives you plenty ot 
voltage and current for all your analog and dig¬ 
ital circuits. 3 completely isolated outputs 2 
variable 1.5-20 VDC at 0 5 amp and a fixed 5 
VDC at 1 amp Connect in series or parallel 
for higher voltage and current It's short cir¬ 
cuit protected, has excellent line (typ.0.01%/ 
V) and load regulation (typ 0 t%i Lighted me¬ 
ters monitor volt/cur 12x3x6 in 110 VAC 


CROSS-NEEDLF SWR/WATT 
METER mfj-815 $59.95 


MFJ's cross-needle 
SWR/W»ttmeter gives 
you SWR, forward 
and reflected power 
—all at a single 
glance! SWR Is auto¬ 
matically computed 
—no controls to adjust Easy-to-use push 
buttons select three power ranges that give you 
ORP to full >egat limit power readings Reads 20/ 
200/2000 W forward. 5/50/500 Wrejjected and 1 1 
to 1 5 SWR on easy-to-read two color scale Light¬ 
ed meter Needs 12 V ±10% full scale accuracy 
6VS x 3Vi x 4'/* inches 



I 


2 KW COAX 
SWITCHES 


MFJ-1702 

$19.95 



$29.95 mfj-1701 



Instantly select any 
antenna or rig by 
turning a knob. Or 

ganlzes coax cables 
and eliminates plug¬ 
ging and unplugging 
Unused terminals are I 
grounded to protect 
your equipment for stray RF. static and ligntning 
2 KW PEP. 1 KW CW For 50 to 75 ohm Negligible 
loss. SWR. and crosstab gives high performance 
SO 239s Convenient desk or watl mounting 
MFJ-1702. $19.95. 2 positions. Cast aluminum 
cavity construction gives excellent performance 
up to 500 MHz with better than 60 dB isolation at 
450 MHz Heavy duty, low loss switch has less 
than 20 milliohm contact resistance, less than 0.2 
dB loss and SWR below 1:1.2. 2 x 2'/? x 1 inches 
MFJ-1701, $29.95. 6 positions. 'White markable 
surface for recording ant positions 8'/r x 1V? x 3 in 

ANTENNA CURRENT 

PR0BE MFJ-206 $79.95 

This now breiklhru MFJ Antenna 
Current Probe lets you monitor RF 
antenna currents—no connections 
needed 1 Determine current distri¬ 
bution. RF radiation pattern and 
polarization of antennas, transmis¬ 
sion lines, ground leads, building 
wiring, guy wires and enclosures 

• Indicate transmission line radiation due to high 
SWR, poor shielding or antenna unbalance 

• Detect r»-radlatlon from rain gutters and guy 
wires that can distort antenna field patterns 

• Detect RF radiation from ground leads, power 
cords or building wiring that can cause RFI 

• Determine If ground system Is effective 

• Pinpoint RF leakage In shielded enclosures 

• Locate the best place lor you; mobile antenna 

• Use as tuned field sirenght meter 
Monitors RF current by sensing magnetic field 

Uses an electrostatically shielded ferrite core. FET 
RF amplifier, op-amp meter circuit tor excellent 
sensitivity, selectivity 1 8-30 MHz Has sensi¬ 
tivity. bandswitch. tune controls, telescoping an¬ 
tenna for field strenght meter 4x2x2 inches 



MFJ’s Best VERSA TUNER 

MFJ-949C $149.95 



MFJ's best 300 watt tuner Is now even better! 
The MFJ-949C all-in-one Deluxe Versa Tuner II 

gives you a tuner, cross-needle SWR/Wanmeter, 
dummy load, antenna switch and balun in a new 
compact cabinet You get quality conveniences 
and a clutter-free shack at a super price. 

A new cross-needle SWR/Wattmeter gives you 
SWR. forward and reflected power—all at a sin¬ 
gle glance SWR is automatically computed with 
no controls to set Has 30 and 300 watt scale 
Run up to 300 watts RF output—and match co¬ 
ax. balanced lines or random wires from 1 B thru 
30 MHz Tune out SWR on dipoles, vees, long 
wires, verticals, whips, beams/quads. 10x3x7 in 

DIGITAL SWR/WATTMETER 

MFJ-818 

$89.95 


Fully automatic Digital SWR/Wanmeter reads 
SWR 1 1 to 1 9 9 directly and mstantaneously-no 
SWR knob to set Huge 0 6 Inch bright orange 
digits make across-the-room reaoing easy 12 
segment LED bar graph wattmeter gives instan¬ 
taneous PEP readings up to 200 watt RF output 
Good, bad mismatch trl-color LEDs Indicate 
SWR conditions. Small size (5 VS x 4% x 1 in.) and 
easy-to-read digital display makes it ideal for mo¬ 
bile use For 50 ohm systems 1 8 30 MHz 12 
VDC or 110 VAC with MFJ-1312. $9 95 



MOBILE ANTENNA MATCHER 

MFJ-910 $19.95 
Lower your SWR and 
Get more power into 
your mobile whip lor 

solid signals and more 
QSOs Your solid state 
rig puts out more power and generates less heat 
For 10-80 meter whips Easy plug-in installation 
Complete Instructions Fits anywhere, 2VSx2VSin 



ORDER ANY PRODUCT FROM MFJ ANU TRY IT-NO 
OBLIGATION IF NOT SATISFIED RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND ilesi shipping 

• One year unconditional guarantee • Add $5 00 each 
shipping/handling • Call or write for free catalog, 
over 100 products 



MFJ ENTERPRISES, INC 

Box 494. Mississippi State MS 39762 


TO ORDER OR FOR YOUR NEAREST 
DEALER. CALL TOLL-FREE 


800-647-1800 



Call 601-323-5869 in Miss and outside 
continental USA Telex 53-4590 MFJ STKV 
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comments 


digital can do more 

Dear HR: 

I want to let you know how much 
I enjoyed the December issue of ham 
radio, with its emphasis on Digital 
Communications. I think you should 
be commended for your efforts to 
move Ameteur Radio into the digital 
age. There are, however, a few com¬ 
ments I wish to make on the subject. 

First, we must get across the idea 
that "digital" and "data" are not syn¬ 
onymous. There are many uses for 
digital transmission besides that of 
data.For example, digital voice, digi¬ 
tal graphics, and digital video (both 
freeze frame and full motion) are areas 
where the Amateur community should 
be conducting experiments and 
demonstrations. Packet radio for data 
is great, but so much more can be 
done. Very sophisticated digital voice 
processors should soon drop in price 
(some, such as CVSD chips, are cheap 
now) and hopefully, 2.4 kbps LPC 
voice processing chips such as the 
Texas Instruments 320. 

Second, I believe the data rate limi¬ 
tations you quoted in your editorial on 
page 5 (and also quoted on page 30 
[by WA1FHB in "A Packet Radio 
Primer" — Ed.]) are too conservative. 
Paragraph (a)(1), Part 97.69 of the FCC 
Regulations on Digital Communica¬ 
tions states that "The sending speed 
shall not exceed the following." and 


goes on to give the limit in baud 
depending on the frequency of trans¬ 
mission. The definition of a baud is a 
unit of modulation rate. Modern digi¬ 
tal radio systems may have many bits 
per second for each baud. Four-level, 
eight-level, 16-level, 64-level and 256- 
level systems have been demonstrated 
and many of these are used in micro- 
wave systems today. Our radio, the 
International Mobile Machine Corpo¬ 
ration's Ultraphone ™ has demon¬ 
strated 64 kbps with 16-level modula¬ 
tion in an RF channel not much wider 
than a 20 kilohertz (4 bits per signal¬ 
ing element). This was done on a fre¬ 
quency of 455 MHz. With the same 4 
bits per signaling element, this would 
allow 1200 bps on frequencies below 
28 MHz, 4800 bps on frequencies 
between 28 and 50 MHz, 78.4 kbps on 
frequencies between 50 and 220 MHz 
and 224 kbps above 220 MHz — a 4:1 
expansion of your limits. It should be 
noted that you don't get something for 
nothing; these high level modulation 
schemes require a higher signal-to- 
noise ratio and more signal processing. 

It is well known that in some cases, 
combining high level modulation with 
the proper error correcting code can 
enhance the performance of the link 
over lower level modulation. The arti¬ 
cle on Hermes ["AMTOR, AX.25, and 
HERMES," by Jerome T. Dijak, 
W9JD, — Ed.] was a good start on the 
right type of coding. Much work needs 
to be done on both modulation and 
coding before standards are set. How¬ 
ever, it would be nice to see someone 
coming out with PSK/DPSK radios. 

To give one example. Bolt Beranek 
and Newman, Inc. have been working 
on digital voice at 300 bps (see Elec¬ 
tronic Design, October 3, 1985, page 
92). Although still experimental, and 


requiring a ridiculous amount of com¬ 
puting power (256 68000 processors), 
this, when combined with a four-level 
DPSK modulation with a 1 /2 rate cod¬ 
ing (and interleaving) would give a very 
interesting HF system running at 300 
baud. A good experiment would be to 
determine the amount of interleaving 
processing delay that would be toler¬ 
able. 

A second near term example might 
be using 2.4 LPC voice processing with 
a four-level dpsk 4800 bps modem and 
1 /2 rate error correcting coding on 10 
meters. This system should be feasi¬ 
ble for Amateurs to construct in the 
next year or so at a reasonable cost. 

Another example might be high 
resolution (i.e., 600 pixels) freeze 
frame video (or computer-generated 
graphics or fax) with errorless packet 
transmission at 4800 baud on 10 
meters. This might take 10 to 15 
minutes to send, but would provide a 
high quality, error-free picture. Signal 
processing of the image could lower 
the transmission time significantly. 
New, lower-cost CCD video cameras 
will make this concept very feasible. 

A fourth example might be full- 
motion, color video on 6 and 2 meters 
and higher. Systems now exist that 
can transmit these at 56 kbps and with 
VHSIC technology, the cost could 
come down to make this feasible for 
Amateurs. 

Some of the above examples are still 
far out, but still are reasonable goals 
for Amateur Radio. I think that the 
future is digital radio and that low cost, 
spectrally efficient modulation and 
coding are the keys that will make dig¬ 
ital radio feasible for Amateurs. For¬ 
tunately, this modulation and coding 
can be implemented in software on 
signal processing chips such as the 
Texas Instruments TMS-320. We need 
two things to happen: one is for 
knowledgeable Amateurs to develop 
these new modems, and the second is 
for manufacturers to develop radios 
that will accept these modems. 

Allen D. Dayton, KA4JFO 
Fairfax, Virginia 
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build narrowband RF filters 


...and learn 
useful RF techniques 

as well 

LC bandpass filters have been extensively 
covered in the professional literature. While some of 
this has spilled over into the Amateur press, some con¬ 
fusion still remains about what type of filter to use in 
a given application, and how to go about designing, 
building, and aligning it. In this article I hope to clear 
up some of this confusion and help you choose, 
design, build, and evaluate the filter you need. The 
BASIC program (written in Commodore 64 BASIC, 
but translatable to others) will be presented to perform 
the math for you. 

The filters we're describing here are narrowband, 
capacitively-coupled designs (see fig. 1; note that the 
program prints out the capacitor values using these 
designators, so keep this figure in mind for future refer¬ 
ence.) By narrowband. I'm specifically referring to the 
results of the following, well-known relationship 12 - 3 : 

Qb P = BW 3dB (1) 

f 0 = mean center frequency (below) 

BW 3dB = passband width 

For these filters, Q bp must be > 10. For Q bp < 10 other 
design techniques are better. References 1 and 2 are 
recommended for coverage of this sort of design, 
based on lowpass filters, and for converting them to 
bandpass. 


Like most bandpass filters, these filters have a geo¬ 
metric symmetry about the center frequency: 

So = y/fufi <2> 

f u = upper passband edge 
fi = lower passband edge 

Because of this, the response of the attenuation versus 
frequency of these filters does not follow the arithmet¬ 
ical symmetry one might expect. Attenuation increases 
more rapidly on the low side of the passband. 

Also, like most BPFs, these filters have passband 
versus stopband characteristics that are inevitably a 
compromise between passband ripple and attenuation 
at some out-of-band frequency. The optimally flat But- 
terworth (no-ripple) designs will have the poorest 
attenuation out-of-band. The Chebychevs, with vary¬ 
ing amounts of ripple, will give more attenuation at 
the same out-of-band frequency, with the highest rip¬ 
ple designs giving the largest amount of attenuation. 
This attenuation also carries the price of being the 
most difficult of the filter types to build with real-world 
components. 

Choosing the right filter for a job, then, becomes 
an exercise in compromise. In the front end of a 
receiver, for example, the ripple of the Chebychev 
might mean stations not copied (DX not worked). You 
might put up with a little less rejection of an out-of- 
band signal to hear those. Later on in the rig, a little 
gain can frequently be spared — perhaps the 
Chebychev should go there. One of the advantages 
of the program is that it allows you to compare designs 
before you plug in your soldering iron. 

By Bob Lombardi, WB4EHS, 1874 Palmer Drive, 
Melbourne, Florida 32935 
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fig. 1. General form of filter, showing matching capacitors and their placement. 


using the program 

To design a filter with this program, you need to 
know a few things: first, the center frequency [f 0 ) and 
passband width. Both of these are entered in MHz. 
Next you need to know the required passband charac¬ 
teristics (i.e., Butterworth or 0.01 dB, 0.1, O.5., or 1.0 
dB ripple Chebychev), what inductor you plan to use, 
and how much attenuation is required at some fre¬ 
quency ratio. 

This last one may be unfamiliar to you. This fre¬ 
quency ratio is expressed as: 


/ BW X 
fc - BW 3 


(3) 


where BW X is the bandwidth at some attenuation x, 
and BW 3 is the (3dB) passband width, as defined 
before. Often, you won't know BW X directly, but will 
know that there is some undesired frequency (/„„), 
such as a broadcaster, or mixing product that you 
want to attenuate. You can solve for BW X by using 
the geometric symmetry of the filter, as follows: 


fo = yffun fot (4) 

then 



and BW X = \f un - f ot | 

f ol = the other frequency you need 

You then divide this number by the bandwidth to get 
the ratio, f/f c , that the progam queries for. It is 
entered as a single number (i.e., 3 or 4.237) rather than 
as a ratio. 

The filter that results will inevitably have some 
characteristic impedance that will never be the one 
you're looking for — per Murphy. To overcome this, 
a simple matching capacitor can be calculated for you 
by the program. It can match either end to another 
impedance, and does this by making the end sections 
a capacitjve divider, with one capacitor in series with 
the input and output. It will recalculate the changed 
capacitor in the body of the filter for you. The only 
hazard here is that a large change in impedance may 


36 0.63 



m 


0.53 



0.63 3.6 

13.4^ p 


Except as tndlcetad, daclmal 
valuas ot capacitance era In micro¬ 
farads (nF); others are In picofar¬ 
ads (pF); resistances are In ohms, 
k = 1,000 M = 1,000,000 


fig. 2. The two meter filter uses 68nH, Coilcraft T-113 1 Vi 
turn coils. 


make one of the capacitors go negative in value. If this 
happens, you can redesign the filter with a bigger 
inductor, or else use another matching method of your 
own. 

sample filter 

To illustrate the process, here's a filter that I needed 
for a 2-meter transverter. The bandwidth at 50 dB 
down was determined by a local NOAA Weatheradio 
signal at 162.55 MHz that I wanted to knock down as 
much as possible. The 3 dB bandwidth of the filter was 
determined by a need to cover all 4 MHz of 2 meters 
in the peak of the passband. My inputs to the com¬ 
puter are the requirements that I have for the filter: 
Type of filter: 0.5 dB ripple Chebychev 
Frequency Ratio f/f c : 4.13 
Desired Attenuation at f/f c : 50dB 
At this point, the computer responds that an N = 4 
(4 pole) filter will provide 61.08 dB (at f un ) and then 
asks for the center frequency (145), bandwidth (8), and 
the coil used (0.068 ^iH) It then calculates its 
responses. Its outputs are: 

Coupling Capacitors: 

C12 = .6334 pF 
C23 = .5327 pF 
C34 = .6334 pF 
Resonating Capacitors: 

Cl = 17.08 pF 
C2 = 16.55 pF 
C3 = 16.55 pF 
C4 = 17.08 pF 
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It concludes by telling me that the characteristic 
impedance of the filter is 2050 ohms and asks me if 
I want to match to another. I request 50 ohms, both 
ends, add 3.47 pF to the end sections and change the 
end resonators, Cl and C4, to 13.613 pF (17.08-3.47). 

Although this filter was touchy to align, it was built 
and aligned using sophisticated equipment, then 
measured on a Hewlett Packard Network Analyzer. 
The graphs of attenuation versus frequency for it are 
in fig. 3 along with its schematic fig. 2. 

building the filters 

Of course all this is pretty meaningless without 
working filters that fit your needs — and the program, 
like all mathematical models, is perfectly capable of 
generating answers that solve its equations, but are 
completely absurd in the real world ... all of which 
requires the introduction of some sound ideas for 
building these filters. 

To begin with, filters using conventional discrete 
coils and caps get progressively harder to build and 
align as frequency increases. The Amateur with the 
typical test equipment described below and good com¬ 
ponents and assembly techniques should have no 
trouble getting these filters to work up through 75 to 
100 MHz. Those with high-quality equipment or access 
to it can expect to go to beyond 2 meters. Above 200 
MHz, filter construction and alignment without large 
amounts of equipment demands other techniques, 
which will not be discussed here. 

When it comes to components, the rule is to get 
the highest Q that you can obtain. Low Q causes 
losses in the filter, evidenced by higher insertion loss 
and changes in the passband shape. Capacitors are 
rarely a problem because they tend to have much 
higher Qs than coils. In an inductor: 


X L _ 2irfL 
R R 


(5) 


where R is the ohmic resistance of the wire and Xl 
is the inductive reactance. From this definition, it fol¬ 
lows that you should use the largest practical size wire 
you can. Q is also affected by coil diameter, winding 
pitch, and core or support material. Adding a core 
always degrades Q as does shielding a coil. 

The tradeoff here is that airwound, large diameter 
coils are fine at VHF, but too large at HF. Thankfully, 
iron powder and ferrite toroids provide increased 
inductance, virtually perfect shielding, and reasona¬ 
ble Qs from MF to the low VHF region. Amidon 
Associates provides data that allows you to predict Q 
and the number of turns to wind a given coil, on 
request. 

While Q may not be a major concern with capaci¬ 
tors, stray reactances are. At RF, they contain enough 


table 1. 

Type of Filter Minimum Component Q 


n = 

2 

3 

4 

5 

6 

7 

8 

Butterworth 

2 

2 

3 

3 

4 

4 

5 

0.10 dB Chebychev 

2 

3 

5 

7 

10 

14 

17 

0.50 dB Chebychev 

3 

4 

7 

10 

14 

20 

30 

1.0 dB Chebychev 

3 

5 

8 

12 

17 

26 

35 


This table gives an approximate minimum component 
Q for use in a lowpass filter of the given order. For 
a bandpass filter, this value must be multiplied by the 
passband Q, Q bp . 






fig. 3 (Al 2-meter BP filter fine response; <B) 2-meter BP 
filter response shows stopband attenuation. 


stray inductance to present themselves as something 
far from a perfect capacitor. For example, a 0.001 /tF 
ceramic disk capacitor with 1 /4 inch leads appears as 
a series-resonant circuit (0 ohms) at 55 MHz, while a 
0.01 is self-resonant at 15 MHz. 4 For this reason, it is 
imperative to keep leads as short as possible. 

As for the type of capacitor to use, ultraminiature 
dipped ceramics are best at and above 6 meters, 
although their typical 50 VDC breakdown is low for 
transmitters. Through the HF spectrum, silver micas 
are an acceptable substitute. SMs have a higher stray 
inductance, but it's rarely a problem. They're availa¬ 
ble in higher voltage ratings, too. 
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EIMAC Tubes Provide Superior 
Reliability at radio station KWAV 
over 112,000 hours of service! 


Ken Warren, Chief Engineer at 
KWAV reports that their 10 kW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi¬ 
nal tubes are still in operation af¬ 
ter over 13 years of continuous 
duty! 

Ken says, “In spite of terrible 
power line regulation, we’ve had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper¬ 
ated less than two hours!" 

Transmitter downtime means 
less revenue. EIMAC tube relia¬ 
bility gives you more of what you 
need and less of what you don’t 
want. More operating time and 
less downtime! 

EIMAC backs their proven tube 



MONTEREY. CALIFORNIA 


reliability with the longest and 
best warranty program in the 
business. Up to 10,000 hours for 
selected types. 



Send for our free Extended War¬ 
ranty Brochure which covers 
this program in detail. 

Write to: 


Varian EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 


Quality is a top priority at EIMAC, 
where our 50-year charter is to 
produce long-life products. 


varian 


More Details? CHECK-OFF Page 118 
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APPEAR IN. 

fig. 5. Breaking up a filter into nodes for alignment. 


’ c m*TCHim 
OUT 


Inductors also show stray reactance — in this case, 
capacitance between adjacent turns. This has the 
effect of making the inductor appear smaller than it 
is, and is especially noticeable as frequency increases. 

One last word on component Q. The filter type cho¬ 
sen imposes some constraints on the minimum Q you 
can live with. Table 1, derived from reference 2, 
presents the approximate minimum Q for a lowpass 
filter of the given type and order. For bandpass filters, 
this must be multiplied by the Qb p , derived previously. 
From this, you can see how high-order Chebychevs 
would be difficult to realize, based on component Q 
alone. 

Component layout requires some thought. While an 
etched PC board is not necessary, at least through 6 
meters, some readers may want to etch one anyway. 
The optimum layout is linear, with the components 
appearing as they are drawn on the schematic. If you 
must "bend" this line to fit into a space, try to keep 
input away from output and break grounds between 
them. A U-shaped layout isn't asking for trouble— 
it's begging. 

Figure 4 is a "universal" four-pole filter prototyping 
board I've used from 1 to 200 MHz. It's etched on 
double-sided G-10, with the back solid groundplane. 


Components are soldered directly to the lands or the 
lands are jumpered out with copper foil for smaller 
numbers of sections. Top and bottom groundplanes 
are jumpered together by wires. 

If you choose not to etch a board, or can't etch a 
board, take heart. Many prototypes in engineering labs 
are built in a style called "dead bug"; components 
going to ground are soldered to a piece of unetched 
PC material and those not grounded are supported by 
their leads going to those that are, or to each other. 
The only precautions necessary are to keep ground 
connections as short as possible and to not lay 
unshielded coils with their axes parallel to each other, 
or with turns touching. Toroids can be placed in any 
orientation to each other and can touch ground with¬ 
out trouble. As in etched boards, the best layout is 
a straight line. 

alignment 

It should be obvious that the only differences 
between, say, a 1.0 dB Chebychev and a Butterworth 
of the same order are small component value differ¬ 
ences. Knowing the value of the components is the 
most important step in getting the filter working. 

There are many ways for measuring component 
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fig. 7. Narrow band filter CAD program listing. 


1 REtl LC BANDPASS FILTER DESIGN FOR NARROW BAND FILTERS 
3 REN PROGRAMMED BY BOB LOMBARDI NB1EHS 
100 PRINT CHRI1147) 

105 C=0:DIH M7),C<8) 

110 PRINT:PRINT:PRINT 

120 PRINT "BANDPASS FILTER DESI6N PROGRAM":PRINT:PRINT 

122 PRINT'THIS PROGRAM COMPUTES VALUES FOR" 

123 PRINT "PARALLEL RESONANT. CAPACITIVELY" 

114 PRINT*COUPLED BANDPASS FILTERS":PRINT“THAT ARE (RVON)NARROW BAND(RVOF) 
-( 0 ) 10 )" 

125 PRINT "ENTER THE NUMBER OF THE DESIRED" 

126 PRINT "ROUTINE":PRINT:PRINT 

130 PRINT"! FOR BUTTERNORTH":PRINT 

131 PR I NT"2 FOR 0.01 DB CHEBYCHEV":PRINT 

132 PRINT-3 FOR 0.1 DB CHEBYCHEV:PRINT 

133 PR INT" 4 FOP. 0.5 DB CHEBYCHEV*: PRINT 

134 PRINT": FOR 1.0 DB CHEBrCHEV":PRINT 

145 INPUT 0:IF 0:0 AND 0)5 THEN GOTO 135 

146 ON 0 GOTO 1000.1100.1200,1300,1400 
1000 REM BUTTERNORTH SECTION 

1010 GOSUB 4000 

1015 IF N=2 THEN 0=1.414:K(1>=0.707 
102C IF N=3 THEN Q=1.000:K(1)=0.707:K(2>=K(1) 

1025 IF N=4 THEN 0=0.765:K(1>=0.841:K(2)=0.541:K(3)=K(1> 

1030 IF N=5 THEN 0=0.618:K(1)=1.000:R(2)=0.556:N(3)=K(2):K(4)=Kt1) 

1035 IF N=b THEN 0=0.518:K(1)=1.169:K(2)=0.605:k(3)=0.318:K(4)=K(2):K(5)=K(1) 
1040 IF N=7 THEN Q=0.445:K(l)=1.342:R(2)=0.667:K(3)*0.527:K(4)=K(3) 

1042 IF N-7 THEN K(5)=K(2):K(6)=K(1) 

1045 IF N=8 THEN 0=0.390:K(1)= 1 .519:M2) =0.736sK13) =0.554sK(4) =0".510 
1047 IF N=8 THEN K(5l=K(3):K(6)*K(2):K<7)=KU) 

1060 GOTO 2500 

1100 REM 0.01 DB CHEBYCHEV SECTION 

1110 R=. 01:G0SUB4500 

1115 IF N=2 THEN 0=1.483:Ml 1-0.708 

1120 IF N=3 THEN 0=1.181:K(1)=0.682:K(2)=K(1) 

1125 IF N=4 THEN 0= 1.046:K( 1) =0.737:M2) =0.541:K(3) =)C(1) 

1130 IF N=5 THEN 0=0.977:M1)=0.780:K(2)=0.540:K(3)=K(2):K(4)=k(1) 

1135 IF N=6 THEN 0=0.937:K(1) =0.809:K(2) =0.550:M3) =0. 518:K(4) =K(2):K15) =K(l) 
1140 IF N=7 THEN 0=0.913:)(1) =0.829:M2) =0.560:K13) =0.517:K(4) =M3) 

1142 IF N=7 THEN K(5) =M2):M6) =M 1) 

1145 IF N=8 THEN Q=0.397:M1)=0.843:K(2)=0.567:K(3)=0.520:K(4)=0.510 
1147 IF N=8 THEN M5)=M3!:M6)=M2):M7I=M1) 
llaO GOTO 2500 

1200 REM 0,1 DB CHEBYCHEV SECTION 

1210 R=0.1:GDSUB 4500 

1215 IF N=2 THEN 0=1.638:K(1)=0.711 

1220 IF N=3 THEN 0=1.433:K11) =0.ab2:K(2) =M 1) 

1125 IF N=4 THEN Q=1.345:Mi)=0.6e5:M2)=0.542:K(3)=Ml) 

1230 IF N=5 THEN a= 1 . 301 :KIl)= 0 , 703 :M 2 )= 0 . 536 :M 3 )=M 2 ):K( 4 )=Ml) 

1235 IF N=6 THEN 0= 1.277:M1 > =0.715:K12) =0.539:K(3) =0.518:P14) =K(2):M5) =M 1) 
1240 IF N=7 THEN 0= 1.262:K11) =0.722:K 12>=0.542:K(3) =0.516:K(4) =M3) 

1242 IF N=7 THEN K15)=K12):K16)=K(1) 



NEW 24 Page 
Buyer’s Guide 
With Guaranteed 
Lowest Prices 

•Explains all abouf FREE 100 
channel Satellite TV and how 
to shop for an earth station! 

•Lists GUARANTEED 
LOWEST PRICES...we will 
not he undersold, save 30-50% 
over local dealer prices! 

• Tells how to easily and quickly 
Install-Your-Own earth station 
and save $400 or more! 

•Shows how to demonstrate and 
sell earth stations from your 
home and earn extra money! 

unlden 

O ALCOA « c 

The new SATMAN Buyer's Guide is a necessity lor any 
prospective or current earth station owner who wants io 
save big money on name brand satellite products and 
also earn some extra money Buy direct, Devil- 
Yourself, and save with SATM AN Toll Irec ordering, 
no sales tax (II only), major credit cards accepted, huge 
in-stock inventories available, and fast UPS shipping 
anywhere in U S Check wtlh SAT MAN before you 
buy. »♦ e wilt not be undersold! ( dll now for your free 
24 page SATMAN Buyer’s Guide 

1-800-4-SATMAN 

I 109 692 9582 Illinois 


Eg SATMAN 


*>!»* MflOOV 


rroNi* u n»»* 
clip and save 


ttOOXSA'MAN 
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PacComm 

Introduces tht 
TNC- 200 



Official TAPR TNC-2 design 
Top quality components throughout 
■ Standard AX. 25 Version 2 protocol 

• Full duple* hardware HDLC 

- Five terminal data rates to 9600 baud 
Modem adaptable for HF packet 
16K battery backed up RAM 

-32K EPROM, software clock 

• latest multiconnect software 

- Five labeled LED status indicators 

• level 3 networking compatibility 

• Choose CMOS version for low power 
(lOOma typical) or NMOS for lower cost 

Assembled and tested CMOS - S 219 95 
NMOS S 199.95 


Full kit with cabinet 


CMOS S 169 95 
NMOS - SI54.95 1 


Full kit without cabinet CMOS S 144.95 
NMOS S 129.95 

Hard-to-find-parts kit CMOS S 84 95 
NMOS ■ S 79 95 

8are PC board ♦ assy manual S 39.95 

Reference manual (100 ♦ pg) S 9.95 


Cabinet with end plates 


S 29 95 


Macintosh Owners MACPACXET • TNC200 
gives pull-down menus, split screens, file 
transfers, automatic routing and morel' 
MACPAC<ETiTNC200 $69 9S 


Free UPS shipping in continental USA 

Discount 10% for orders of five or more 
TNC 200s to the same address 

ORDER TOIL FREE (24 hours) 
800-835-2246 ext. 115 
(Kansas 800-362-2421 ext. 115) 

Information 813-689- JS2J 
^ Z* (No COD) iSflk! 


Florida addresses add 5H 

PAC COMM PACKET RADIO SYSTEMS. INC 

4040 W, Kennedy Blvd. r ampa, fi 2)609 
Inti TELEX 6502881626 WLH 


IF 1=8 THEN Q=1.251:K(1)=0.728:K(2)=0.545:K(3)=0.516:K<4)=0.510 
IF N=9 THEN K(5)=K(3):K(6)=K(2i:M7)=K(l> 

60T0 2500 

REM 0.50 DB CHEBYCHEV SECTION 

R=0.5:60SUB 4500 

IF N=2 THEN 0=1.950:K(1)=0.723 

IF N=J THEN 0=1.864:K(1)=0.647:K(2)=K(1) 

IF N=4 THEN 0=1.826:K<1)=0.648:K(2)=0.545:K13)=k(1) 

IF N=5 THEN 0=1.807:K(1)=0.652:K12)=0.534:K13)=K(2):K(4)=K(1) 

IF N=6 THEN 0= 1.796:li< 1) =0.655:K(2) =0.533:K(3) =0.519:k(4> =K(2):K(5> =k(1) 
IF N=7 THEN 0=1.790:K(1)=0.657:k(2)=0.533:K(3)=0.516:k(4)=K(3) 

IF N=7 THEN k<5)=K(2):k(6)=k(l) 

IF N=8 THEN Q=1.785:K11)=0.658:k(2)=0.533:k(3)=0.515:K(4)=0.511 
IF N=8 THEN K(5)=K(3):k(6)=K12):k(7)=k(1) 

GOTO 2500 

REH 1.0 DB CHEBYCHEV SECTION 

R=1.0:60SUB4500 

IF N=2 THEN 0=2.210:K(1)=0.739 

IF N=3 THEN 0=2.210:k(1)=0.645:k(2)=k(1) 

IF N=4 THEN 0=2.210:K11)=0.638:k(2)=0.546:K(3)=k11> 

IF N=5 THEN 0=2.210:k(1)=0.633:k(2)=0.535:K(3)=k(2):k(4)=k11) 

IF N=6 THEN Q=2.250:K(1)=0.631:K(2)=0.531:k(3)=0.510:k14)=k(2):K(5)=k(1) 
IF N=7 THEN 0=2.250:K(1)=0.631:k(2)=0.530:k(3)=0.517:K<4)=k(3) 

IF N=7 THEN k15)=K(2):k(6)=k(1) 

IFN=;8THEN PRINT'CAN’T DO 8 POLE 1 OB CHEBUCHEV. CALCULATING 7 POLE.' 

IF N=B THEN N=7:60T0 1440 
GOTO 2500 

REH CALCULATION AND DISPLAY ROUTINE 
PRINT ‘NHAT IS THE DESIRED CENTER* 

INPUT "FREQUENCY (IN MHZ)*;F0 
F0=FQtlE6 

INPUT ’NHAT IS THE 3 DB BH (IN HHZ)*:BN:BN=BNI1£6 

INPUT ’NHAT IS THE INDUCTOR (IN UH)*;L:L=L*IE-6 

H=2I nlFO 

QB=F0/BN 

QC-QBtQ 

FOR i=l TO N-t 

K(Ii=K(I)/0B 

NEXT I 

CR=1/((NtN)IL) 

RE=NILIQ0 
FOR 1=1 TON-1 
K11)=K(I>ICR 
NEXT I 

ON N-l 60SUB 2700,2720,2740.2760,2780,2800,2820 
GOTO 2900 

C11)=CR-K(1):C(2)=C(1):RETURN 

Cl 1) =CR-k (1): C (2) =CR-k U)-K12):C(3)=C(1): RETURN 

C11)=Cft-K11):C12)=CR-k(l)-k(2):Cl3)=CR-K(2)-k13 >:C(4)=C(1>:RETURN 

C(1)=CR-K11):C12)=CR-K11)-k 12):C(3)=CR-k(2)-k(3):C(4)=CR-k(3)-k(4) 

C(5> =C11):RETURN 

C11>=CR-K<1>:C(2)=CR-KC1J-K(2):C(3)=CR-Kt2)-K(3):C14)=CR-k13)-K(4) 
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2785 C(5)=CR-K(4)-K(5):C(6)=C(l):RETURN 

2800 C(l)=CR-K(1):C(2)=CR-K(1)-K(2):C(3)=CR-K(2)-K(3):C(4)=CR-K(3)-K(4) 

2805 C(5)=CR-K(4)-KC5):C(6)=CR-K(5)-K(6):C(7)=C(l):RETURN 

2820 C(1)=CR-K(1):C(2)=CR-K(1)-K(2):C<3)=CR-K(2)-K(3):C(4)=CR-K(3)-K<4) 

2825 C(5)=CR-K<4)-K(5l:C(6)=CR-K(5)-K(6):C(7)=CR-K(6>-K(7>:Cl8)=C(1>:RETURN 

2900 PRINT:PRINT:PRINT 

2910 PRINT -COUPLING CAPS ARE (IN PFI' 

2915 FOR 1=1 TO N-l 

2920 PRINT -C-;1:1*1:-;K(I)I1E12 

2930 NEXT I 

2935 PRINT 

2940 PRINT 'RESONATING CAPS ARE (IN PF)* 

2945 FOR 1=1 TO N 

2950 PRINT'C'jI;": *:C(I)tlE12 

2960 NEXT I 

2970 PRINT 'THIS FILTER HAS A CHARACTERISTIC Z' 

2975 PRINT-OF';RE;-QHHS.-.-PRINT 

2980 INPUT “HATCH TO ANOTHER Z';A$:IFA*0'Y' AND AtO'N'THEN 60T0 2980 
2985 IF A*='N'60T0 3100 

2990 INPUT'NEN SOUPCE AND LOAD Z <50.50>';RS.RL 
2992 PRINT 

2995 TH=SQR(REIRS-RSIRS):TN=SOR(REIRL-RL12) 

3000 CY=1/INITH):CZ=1/(NITN) 

3005 PRINT “ADD*:CY81E12:* PF TO THE SOURCE END' 

3006 PRINT'AND ADD";CZ«1E12;' TO THE LOAD END.' 

3010 PRINT:PRINT'THEN CHANGE C(1>T0’:(C(1)-CY)I1E12;'PF' 

3020 PRINT'AND CHANGE CC;N;') TO "(C(N)-CZ)S1E12: 'PF. ' 

3100 PRINT:PRINT 

3110 INPUT 'ANOTHER FILTER (Y OR N)';Ai 
3115 IFAtO'Y'ANDAtO'N' THEN 3110 
3120 IF A$='Y*THEN 120 
3200 END 

4000 REH FILTER ORDER CALCULATION ROUTINE 
4010 REH BUTTERNORTH SECTION 

4020 PRINT 'ENTER FREQUENCY RATIO F/FC AS A NUMBER, I.E.3':INPUT NR 
4025 INPUT'DESIRED ATTENUATION AT F/FC';AD 
4030 FOR N=2T0 8 . 

4040 AC=101(LOG(1 *HR T (2IN)))/(LOG(10)) 

4050 IF AC=>AD 60T04070 
4060 NEXT:GOTO 4100 

4070 PRINT "N=*;Nj'AT A CALCULATED A=';AC;*DB“:RETURN 

4100 PRINT'THE REQUIRED ATTENUATION IS OUT OF RAN6E FOR A BUTTERNORTH FILTER' 

4110 PRINT'OF UP TO 8 POLES.' 

4120 PRINT'A LON RIPPLE CHEBYCHEV HAY N0RK.':6QT0 130 
4130 STOP 

4500 REH CHEBYCHEV CALCULATION ROUTINE 
4510 DEF FNCS(X)=0.5t(EXP(X)+EXPI-X)) 

4520 DEF FNASH(X)=L06(X*SQR(X 12*1)) 

4530 PRINT’ENTER THE FREQUENCY RATIO F/FC AS A NUMBER I.E..3':INPUT NR 
4540 INPUT 'DESIRED ATTENUATION AT F/FC';AD 
4560 EP=S0R(10t(R/10)-l) 

4565 N=2 



LOOP YAGIS AND AMPLIFIERS FROM 
DOWN EAST MICROWAVE 


1R0P0 

EME 


• WEAK SIGNAL 
• OSCAR MODE l A MODE S 


• 902 

• 1269 

• 1296 

• 2304 

• 2400 MH i 

2345LY 

45 el 

loop Vagi 

1296 MH/ 

20^ JBi 

885 

2445LY 

45 el 

loop Yagi 

1269 MM/ 

20 ♦ (IBi 

885 

1345LY 

45 el 

loop Vagi 

2304 MM; 

20 ♦ JBi 

875 

3333LY 

33d 

bop tool 

902 MH/ 

18 5 dRi 

885 

above antennas are assembled 

and tested 




All aluminum and stainless construction Kits also available 
Add $8 ($11 west ol Rockies! pet antenna tor UPS snipping 

2 A 4 way power dividers, complete arrays available 

2316 PA linear Amp tw in I8w out 1296 MM; 13 5 V S230 
2335 PA linear Amp 10* m 36* out 1296 MM; 13 5 V *280 
include 55 lor UPS Blue - 46 states 
Wide about Higtiei Power 2304 linears. GaAs Eel preamps 
Free catalog 

DOWN EAST MICROWAVE 

Bill Olson W3H0I 

Boa I655A, RFD 1, Burnham ME 04922 

(2BT) 948-3741 ^ 


FREE CATALOG! 


Features Hard-to-Find Tools 
and Test Equipment 



Jensen s new catalog features hard-to- 
find precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers. laboratones and government 
agencies. Call or write lor your free copy 
today 



Dept MR 

7815 S 46lh Street 
Phoenix AZ 85044 
(602)968-6241 


-I 
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LEARN ALL ABOUT 
TROUBLESHOOTING 
MICROPROCESSOR-BASED 
EQUIPMENT 
AND 

DIGITAL DEVICES 

Attend this 4 day seminar and master the essentials 
of microprocessor maintenance Gam a Itrm under¬ 
standing ol microprocessor fundamentals and learn 
specialired tioubleshootmg techniques Fee is $745 00 

CURRENT SCHEDULE 

• Atlanla, GA — Mat 18-21 

• Tampa, FL — Mar 25-28 

• Chicago. IL — April 15-18 

• Cincinnati, OH — April 21-24 

• Greensboro. NIC — April 29-May 2 

• Milwaukee. W! — May 13-16 


MICRO SYSTEMS INSTITUTE 

Garnett. Kansas 06032 

(913) K9H 4695 ^ 143 















MICROCOMPUTER 
REPEATER CONTROL 




$129 


Introducing the MICRO REPEATER CONTROi l ER RPT ?A a nnw 
concept .n LOW COST EASY TO INTERFACE m«focomput«*» 
ropontnr control Replace o*d logic board* with a Matt* oMhe art 
nwcrocompuler that adds NFW FEATURES HIGH RELIABILITY. 
LOW POWER SMALL SIZE and FULL DOCUMENTATION to your 
lystom Direct interlace (drop m) with moot reporters Dotailod >n 
twfaco mfurmabon *rictuded Ongtnal MICRO REPEATER CONTROI 
article featured in OST Dec 1963 


• I into Out Tenor 


• ‘ 




• Pom Ttneoul CW MSG 

* Courtesy Beet 

> A||iiM>y Inputs 


• . . • t 

• A1 Lrt-n *•- I’** hnk-O 


RPT 2A Kit Only $129 plus $3 00 stopping 

PROCESSOR CONCEPTS - 

P O BOX 32908 

MINNEAPOLIS. MN 55432 mmm 

(612) 780 0472 7pm-1 Opm evenings 

CALL OR WRITE FOR ERtt CATALOG AND SPECIFICATIONS 



•» ON CALL 


OC-1 ONLY $59.95 

Complete with 
Shipping Handling USA 

OC-2 ONLY $79.95 

ON CALL is a complete selective call system so you don t have 
to monitor the frequency ot it can be used as a decoder for 
controlling equipment at the repeater site and at home 

Compare these toatures 

• 4 digit t6 tone sequential decordor programmable 43.000 dif- 
te»e'il codes OTMF* Formal with Auto reset 

• 1 AMP SPST relay Output, momentary or latched for external 
paging device such as Auto horn tapo recorder speakei 
Audio etc 

• Flashing LED call indicator (Energi/es when your code has 
been accessed) 

• easy connection to any radio *Reg Trade Mark 

• t? l6 volt DC oper.i’ of ATT 

• Size OC-1 - 3 i * 2 15 * 5 in 

OC-2 - 23 » 3 75 « 875 in 

• can be used tor clubs or emergency groups tor help situations 

To Order Send Check or Money _ ^ 

Oram To e C«f». HO 

-- PO Bor 384 

V_URRENT Woslmofoland. NY 

Mr visa Development o«o 

NTS Residual* D^ORPORATION * •’•"T*.,.. 

Add Sales Ta* ^— 315-733-3719 


SYNTHESIZED 

SIGNAL GENERATOR 



• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 pari per 10 million at all 
frequencies • Internal FM adjustable (rom 
0 to 100 kHz al a 1 kHz rale • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ Vi Amp • 
Available tor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend treq range, add infinite resolu¬ 
tion. AM. and a precision 120 dB attenuator 

• Call or write tor details • Phone In your 
order tor fast COD shipment. „ 

VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 


B=(FN ASHIl/EPD/N 
UC=(FN CSIB) IINR 
CN=(2tNC T 2-1) 

AC=10IL0G(1>EP T 2ICN T 2)/LOG(10) 

IF AO/AD THEN PRINT'«=■;N;"AT A CALCULATED A=*;AC:"DB“:RETURN 
N-3 

B=iFN ASHll/EP))/N 
NC-IFN CSIBDINR 
CN-I4INC 1 3-3TUC) 

AC=10IL06(1+EP 1 2ICN t 2)/LOG(10) 

IF-AO/AD THEN PRINT , N= , ;N; , AT A CALCULATED A=*;AC;*DB‘:RETURN 
N=4 

B=(FN ASH(1/EP))/N 
NOIFN CSIBDINR 
CN= CBtHCT4-BtNC t'2*l) 

AC=10IL06(1+EP T2ICN I 2)/LOG(10) 

IF AO/AD THEN PRINT *N=';N:*AT A CALCULATED A=*;AC;‘DB*:RETURN 
i N=5 

B=iFN ASHll/EP))/N 

NOiFN CSlB))INR 

CN= (164HC T5-20INC T3+51NC) 

AC=10ILQ6(1+EP t 2ICN T 2)/L06(10) 

IF AC=)AD THEN PRINT *N=*;N;'AT A CALCULATED A=“;AC;*DB“:RETURN 
N=6 

B=(FN ASHll/EP))/N 
NOIFN CSIBDINR 

CN= 132SWC T 6-4BINC 14D8INC T 2-1 > 

AOlOtLOGll+EP T2ICN T2)/L06(10) 

IF AC=>AD THEN PRINT *N=*;N;*AT A CALCULATED A=*;AC;*DB*:RETURN 

N=7 

B=IFN ASHll/EP))/N 
NOIFN CSIBDINR 

CN=(64INC T7-112INC T5+56INC T3-7INC) 

A010IL06IDEP T2ICN -r 2)/LOG 110) 

IF AC= >AD THEN PRINT *N=*;N;'AT A CALCULATED A=";AC;*DB*:RETURN 
N=8 

B= IFN ASH 11/EP))/N 
NOIFN CSIBDINR 

CN-{128INC T 8-256INC 1 i+lbOINC t 4-32INC f 2*1) 

A010IL06I1+EPT2ICN T 2)/LOG(10> 

IF AO/AD THEN PRINT “N= c ;N;'AT A CALCULATED A=*;AC:“DB*:RETURN 
PRINT’THE DESIRED ATTENUATION IS NOT NITHIN RAN6E OF THIS PROGRAM 
PRINT ‘FOR THE CHOSEN FILTER TYPE.* 

) PRINT-A HIGHER RIPPLE DESIGN HAY HEET YOUR RE-9UIREHENTS.* 

) GOTO 130 









Presenting two small cases 
for a lot of mobile power. 


You won't find a 45-watt. 2-meter 
FM mobile rig that's built smaller than 
the Yaesu FT-270RH. 

Nor will you find a dual-band FM 
mobile that offers the crossband 
full-duplex capability found in the 
25-watt Yaesu FT-27D0RH 

It shouldn't be surprising We've 
been coming up with a lot of inno¬ 
vative concepts lately 

The FT-273RH measures just 
2x6x7 inches Conveniently fitting 
its high-power punch into many 
small spaces of your car Places where 
other 45-watt mobiles just won't fit. 

The FT-270ORH is small too 
Smaller than other dual-banders. But 
with one big difference: a "DUP' 
button Push it. and you're operating 
full duplex, 2 meters on one VFO, 

440 MHz on the other Each at 25 
watts. So you can simultaneously 


transmit and receive in true tele¬ 
phone style 

Once installed, you’ll find the 
FT-273RH and the FT-27D0RH equally 
simple to operate Just turn the rig 
on. dial up a frequency select offset or 
duplex split, and you're on the air 

Each rig gives you 10 memories 
for storing your favorite frequencies. 
Dual VFO capability A clean, unclut¬ 
tered LCD display for easy readout. 
Push-button jumps through the band 
in 1 MHz steps Band scanning with 
programmable upper and lower limits. 
And priority channel operation 

You don't even have to take your 
eyes off the road to determine your 
operating frequency and memory 
channel An optional voice synthesizer 
announces them both at the push 
of a button on the microphone The 
FT-2730RH announces both your 


2-meter and 440 MHz operating 
frequencies. 

Also, tone encode and encode, 
decode capability is programmable 
from the front panel, using an optional 
plug-m board. 

So when you need a lot of power 
in a compact mobile radio, discover 
Yaesu's FT-2/0RH and FT-2/D0RH 
There's nothing else like them on 
the road. 


Yaesu Electronics Corporation 

6851 Wilthall Way. Paramount, CA 90/23 
(213) 633-4007 

Yaesu Cincinnati Service Center 

9070 Gold Park Drive. Hamilton. OH 45011 
(513)874-3100 

Prices and specifications subject to change 
without notice. ^ 204 


YAESU 
























The RC-850 Repeater Controller 
just got a whole lot smarter. 

Our new Version 3 software makes the best repeater controller EVEN BETTER. 

The autopatch now supports remote telephone lines linked by radio, so that you can extend 
your autopatch coverage to match your RF coverage. You can have autopatch even if you 
can’t get a phone line at your site. The 250 autodial numbers meet the needs of even the 
largest groups, with up to 35 digit storage for MCI and Sprint. 

The easy-to-use Electronic Mailbox lets you include phone numbers, times, or frequencies as 
parts of messages. And it’s so smart, it’ll leave you a message if you miss a reverse patch, 
or if an alarm condition occurs. 

Selective call and signalling capabilities range from two-tone sequential to numeric display 
paging, so you’ll always be available. And its voice response metering is enhanced to continu¬ 
ously store low and high readings - so you can find out how cold it gets, how high the reflected 
power reads .. . and when. 

Of course, a controller so feature-packed gives you secure control. Individual user access 
codes, with user callsign readback, can control access to selected functions to completely 
prevent horseplay. 

ACC’s amateur radio controllers are anything but “amateur". They’re used by the U.S. Army, 
Navy, Forest Service, and other government and commercial users around the country. But, 
of course, you’ll also find them on the leading amateur radio repeaters in North America and 
abroad. 

There's never been a better time to upgrade your repeater system with an ACC controller, 
unmatched anywhere in quality, sophistication, and performance, with documentation and 
support to match. 

Please call or write now for the rest of the story on all our repeater products, including controllers, 
digital voice storage units, and other Touch-Tone control products. 

You’ll be GLAD you did. 

advanced 

computer 10816 Northridge Square. Cupertino, CA 95014 

controls, inc. < 408 ) 749-8330 
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values; a bridge can give quite accurate results, and 
commercial or homebrew capacitance meters abound. 
Lacking one of the above, a grid dip meter will do 
nicely. All you need are some capacitors and coils that 
will serve as your standards (known values). Using 
these, an unknown coil or cap can be measured by 
establishing it in a resonant circuit and measuring the 
frequency. The ARRL Handbook, at least up through 
the 1982 edition, included a chart for determining LC 
values using standards of 100 pF and 5/iH, although 
you can use any standard you choose.' 1 A frequency 
on the order of 10 MHz is fine for checking capacitors. 

You'll find that the values the program prints out 
for capacitors are generally not standard and will have 
to be made up by paralleling one or two with a trim¬ 
mer. Use the grid dipper to set the value. Likewise, 
coil values will not work out to an exact number of 
turns (e.g., 9.39 turns). What you'll have to do, if 
you're not using a variable coil, is wind the nearest 
whole number of turns and adjust the coil manually. 
This is done by setting the grid dip meter to the proper 
frequency and either squeezing together or spreading 
apart turns until the value is correct. Fix the turns in 
place with coil dope. Keep your hands clear while 
measuring! 

Now that the parts are all the correct value, assem¬ 
ble the filter's nodes by shorting all of the caps around 
an inductor to ground (see fig. 5). All of the resulting 
sections are then tuned to the geometric center fre¬ 
quency,^, of the filter. Tune only one adjustment per 
node! If the parts are properly measured, this should 
be a very small “tweak"; none may be required below 
50 MHz. Connect the filter into its final configuration. 

Once the components and sections are tested and 
assembled, it's best to verify that the filter you have 
is the one you really wanted (see test setup in fig. 6). 
The signal source can be a cheap generator, either pur¬ 
chased or home-brewed, that puts out several mil¬ 
liwatts of RF. If the RF voltmeter can't read frequency, 
use a counter. A sweep generator and receiver make 
an excellent combination, although a sweeper makes 
some means of accurately measuring the output fre¬ 
quency critical. 

If two voltmeters are available, use one to keep the 
output from the source at the same level. If only one 
is available, set the source to some level and then 
sweep it across the filter's passband (still without the 
filter in line) while recording its level variation for a 
baseline. Then put the filter in line and sweep the 
generator across its range, say from the expected 3 
dB points, or slightly beyond, while recording levels 
through the filter. A power meter permits immediate 
comparison of dB levels; a voltmeter requires a few 
minutes with a calculator. Once the readings are in 
dB, plot them versus frequency and see if you get 
what you expected. Without exceptional shielding in 



the generator and a more sophisticated detector, it 
won't be possible to determine stopband response. It's 
generally valid to assume that if your passband is 
within your expected limits, the stopband will be also. 

If the transmission characteristics of your filter are 
not as desired, it may be necessary to try to tweak 
it in. No amount of advice can help here, however, 
so make sure you've performed all the preliminary 
steps properly before you start ripping it apart. Many 
of these filters — especially those built below 30 MHz 
— work perfectly the first time, . Keep track of what 
you've done, and recheck it often. If worse comes to 
worst, retune all nodes and start over again. (If it's any 
consolation, it does get easier with practice.) 

If possible, build some practice filters in the HF 
range to familiarize yourself with the program and 
alignment methods. Once you've done that, you 
should have no problems. 

Since the program (fig. 7) might be a little long for 
typing in. I'll be happy to copy it for you. Just send 
a formatted disk with a self-addressed disk mailer and 
a check or money order for $3 to me at the address 
listed at the beginning of the article, and I'll return two 
verified copies ASAP. Please feel free to contact me 
about the program or alignment methods. Unfor¬ 
tunately, I can only reply to queries accompanied by 
SASE. 

references 

1. Chris Bowick, RF Circuit Design, Howard W. Sams Et Co., 1982, Chap¬ 
ters 2 and 3. 

2. ArthurB. Williams, Electronic Filter Design Handbook, McGraw-Hill, 1981, 
pages 2-8 through 5-24. 

3. Wes Hayward, W7ZOI, Introduction to Radio Frequency Design, Prentice- 
Hall, 1982, pages 90-101. 

4. The Radio Amateur's Handbook, American Radio Relay League, 1982, 
pages 16-21, 17-9. 

ham radio 


March 1986 SB 21 




monolithic RF amplifiers 


There’s a new building block 
for HF through 2300 MHz 

The monolithic developments that have revolu¬ 
tionized digital electronics at low frequencies are just 
now being applied to the creation of new types of RF 
devices. In spite of their novelty, monolithic microwave 
integrated circuits (MMICs) may soon prove as revolu¬ 
tionary in high frequency techniques as digital ICs have 
in low-frequency work. At present, entire RF ampli¬ 
fiers are available as MMICs, but soon other RF 
monolithic devices, subsystems and even entire RF 
front ends will be built. Silicon and gallium arsenide 
digital circuitry will also move into the microwave 
region, making digital RF "front ends" possible. All 
of these technologies may make the advanced Ama¬ 
teur equipment of the 1990s vastly more capable than 
today's. 

However, even the first RF amplifier MMICs, which 
are now available, open exciting new possibilities for 
high performance and small size in Amateur equip¬ 
ment. They are useful in all Amateur bands from HF 
up to at least 2300 MHz, and should easily find appli¬ 
cation in receiver and low-power transmitter stages. 
They are very simple to use; only the DC blocking 
capacitors and a bias resistor need to be added exter¬ 
nally to make amplifiers with bandwidths that can span 
multiple decades. Furthermore, these MMIC amplifiers 
now cost less than $3.00 each in small quantities. 

This article describes the design of the simplest form 
of an amplifier stage using one of these MMICs. The 
amplifier as described is useful as a building block in 
many types of equipment, and the description provides 


enough background so that the reader should be able 
to go on to build more complex, multistage cascades. 

MMIC amplifier device characteristics 

One company that produces commercially availa¬ 
ble silicon MMIC parts is Avantek, which offers RF 
amplifiers in low-cost plastic packages. The main RF 
characteristics of these amplifier MMICs are summa¬ 
rized in Table 1. Avantek offers four versions of their 
MMIC amplifiers: the MSA 0104, MSA 0204, MSA 
0304, and MSA 0404. (The 04 suffix indicates the plas¬ 
tic package style). The four amplifiers provide differ¬ 
ent gains and bandwidths and four different output 
power capabilities. 

The MSA 01 has the highest gain, but the gain 
begins to decrease at a lower frequency than for the 
other three amplifiers. The MSA 01 also has the lowest 
DC bias requirements, so it's of interest when low cur¬ 
rent drain is important. Because of its low bias, how¬ 
ever, it has a low output power, too. 

The next two devices, the MSA 02 and 03, have 
approximately equal gains. The chief difference 
between them is that the MSA 03 is specified for 
higher bias and will provide a bit more output power 
than the 02. 

The fourth member of the family, the MSA 04, has 
the lowest gain, but the gain is flat to higher frequen¬ 
cies. It also requires the highest bias current and 
produces the highest output power of the group. 
Figure 1 summarizes the gain-versus-frequency re¬ 
sponses for the four, each operating at its suggested 
bias conditions. 

I selected the MSA 03 for general-purpose use 
because it provides reasonably high gain and fair out¬ 
put power capability, and because the lowest current 

By Jerry Hinshaw, N6JH, 4558 Margery Drive, 
Fremont, California 94538 
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TYPICAL CAIN VS. FREQUENCY 



fig. 1. Gain versus Frequency for the four types of MSA amplifier MMiCs. Each device is biased at its recommended cur¬ 
rent level, and appropriate input coupling capacitors are used. 


table 1. Summary of MSA 01—04 characteristics. The 

two-digit suffix on each part number indicates pack- 

age style; the - 04 indicates the low-cost molded plastic 

package. 


MMIC MODEL 

MSA 01 MSA 02 MSA 03 MSA 04 

Gain in dB 


at 1 GHz 

17 13 12 8 

Noise Figure 


at 500 MHz, dB 

5 6 6 6 

Output Power 


PldB at 1 GHz, 


dBm 

1.5 4 10 12 


drain is not of much interest in fixed station applica¬ 
tions. Therefore, the remainder of this article describes 
an amplifier built around this device. But the tech¬ 
niques used apply to all four types of MMIC amplifiers, 
and only the biasing needs to be altered to use another 
member of the device in the same circuit layout. 

MSA 03 monolithic amplifier design 

The design of an amplifier block using these 
monolithic devices is simplified greatly by the fact that 
no matching needs to be calculated. Maximum gain 
occurs over a very broad bandwidth with 50-ohm input 
and output terminations because the device is inter¬ 
nally matched. Thus, the only design precautions we 
must take are to ensure that the device "sees" the 


proper input and output terminations, namely 50 
ohms, and that the correct bias is present. 

The first part of this circuit design is satisfied by con¬ 
necting 50-ohm input and output lines to the pack¬ 
age. These input and output connections can be of 
any desired type — coax, microstrip or stripline, or 
even waveguide — but the package's leads must be 
properly transitioned to the connections. The leads are 
small ribbons, identical to those on transistor pack¬ 
ages, and are like those on the commonly-used MRF 
901, so they lend themselves to surface mounting on 
a microstrip circuit board. Microstrip is probably the 
preferred method of connection, since it's the simplest 
approach that can give good, repeatable RF perfor¬ 
mance. So we now have the input and output circuitry 
"designed." The circuitry consists simply of a random 
length of microstrip with a 50-ohm characteristic 
impedance. In microstrip, the impedance of a trace 
depends mainly on the width of the line, but also upon 
the thickness and dielectric constant of the substrate 
material. For commonly available fiberglass epoxy 
boards, the dielectric constant is about 4.3 in the low 
GHz range, and so, for a 1/16 inch (1.6 mm) thick 
board, a trace approximately 0.09 inches (2.3 mm) 
wide has a characteristic impedance of about 50 ohms. 
This is a convenient width for construction of the 
amplifier module because it permits easy connection 
to output conectors and is a fair match to the widths 
of many available chip capacitors. 

The next step of the simple design process is to 
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determine the values for the two capacitors needed 
to provide DC isolation. Although the monolithic 
amplifier contains most of the circuitry necessary for 
a complete gain block inside its package, it does not 
contain the input and output blocking capacitors. 
These components are not included because it is dif¬ 
ficult to make good capacitors of reasonable size right 
on the silicon integrated circuit chip using monolithic 
techniques. Therefore, the manufacturer has omitted 
the DC blocking capacitors, and the designer must 
provide them externally. 

This requirement can, however, be a plus rather 
than a liability because it allows us to set the low fre¬ 
quency response of the amplifier as we choose. The 
gain of an amplifier built with one of these monolithic 
circuits can extend to an arbitrarily low frequency, 
although not to DC, by the proper selection of capac¬ 
itor. In other words, the series capacitors used for 
input and output coupling cause the gain of the unit 
to fall off fairly rapidly below a certain frequency. This 
high-pass frequency response is useful in some sys¬ 
tems. For instance, it might be that we do not want 
low frequency gain in the front-end stages of a UHF 
receiver because excess gain could lead to overload¬ 
ing and distortion caused by signals from strong local 
broadcast stations. 

As a first approximation to calculate the corner fre¬ 
quency of the amplifier, which is what the frequency 
where the gain has dropped to half its midband value 
is called, pick a coupling capacitor with a reactance 
of about 50 ohms at the desired corner frequency. The 
reactance of a capacitor is equal to 

X. = — _ (1) 

£ 6.28 x frequency x capacitance 

Since we want to know the capacitance at a certain 
frequency where the reactance is equal to 50 ohms, 
we can rearrange this formula to 

C = 1 (2) 

6.28 x frequency x 50 

For example, to get a corner frequency of 100 MHz, 
the capacitors would be approximately 32 pF each, 
and the gain would be down from the midband value 
by 6 dB (each of the two coupling capacitors produces 
a 3 dB drop in the gain of the unit). Note, however, 
that this formula gives only an approximate value. 

Next, the bias decoupling circuitry must be pro¬ 
vided. The package used for these monolithic gain cir¬ 
cuits has only four leads, and in order to make it pos¬ 
sible to connect the grounds with low impedance, two 
of the leads are internally dedicated as grounds. This 
means that the two remaining leads are for the input 
and output, leaving none for a separate bias lead. 
The bias current for the amplifier must be supplied via 



its output lead. Thus, it is up to the designer to pro¬ 
vide a biasing circuit on the output lead, which is able 
to supply the neccesary currents to the active stages 
of the device. At the same time the bias decoupling- 
must not seriously degrade the RF connection of the 
output — if it does, the gain will be reduced exces¬ 
sively. 

To bias the amplifier we need a circuit that presents 
a high impedance load at the operating frequencies 
of the amplifier stage to prevent diversion of RF power 
from the output into the biasing network. At the same 
time, however, it must also have low resistance to the 
flow of direct current. A small inductor fills this need 
well at high frequencies. The bias circuit must also 
reduce the supply voltage to the desired collector 
potential, so a series resistor is needed. Table 2 gives 
a few values of resistance that adapt the monolithic 
amplifier to various supply voltages. If the bias volt¬ 
age is relatively high, a resistor alone — without the 
RF choke — will also work well, and will reduce the 
RF gain only slightly. This is especially true when the 
resistance needed turns out to be greater than several 
hundred ohms. These two biasing schemes are shown 
in fig. 2. 
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You get what you pay lor. 

So get the Fluke 70 Series. 

You'll get more meter for your money, 
whether you choose the affordable 73, 
the feature-packed 75 or the deluxe 77. 

All of them will give you years of 
performance, long after cheaper meters 
have pegged their fishhook needles for 
the last time. 

That’s because they're built to last, in¬ 
side and out. So they're tough to break. They 
don't blow fuses all the time. You don’t 
even have to replace batteries as often. 

And they're backed by a 3-year warranty. 
Nol the usual 1-year. 

01 course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera¬ 
tion than any other meters in their class. 

You may not care that they have a lower 
overall cost of ownership than ail the other 
"bargain" meters out there. 

But just in case, now you know. 

For a free brochure or your nearest dis¬ 
tributor, call toll-free 1-800-227-3800, 
ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


3018 ' 


FLUKE 73 FLUKE 75 FLUKE 77 


How to beat the high cost 
of cheap meters. 
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CALL TOLL FREE 
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GREAT PRICES.CALL 


KENWOOD 
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CALL FOR LOW, 
LOW PRICE 


CALL FOR PRICE 


TR-2600A 

Deserves its well- 
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W-51 


TOWER SALE 


51' CRANK-UP 9 SQ FT 
WINDLOADING 


$899 
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3 IN/30 OUT 


lllllll M 


25 MHz-1300 MHz 


SIMPLEX-REPEATER- 

SATELLITE 


IC-271H 
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100 Watts 
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IC-471H 
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74 Watts 
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GREAT PRICES, CALL 
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Compact 
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performers in an 
ideal package size 
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Superior Grade General 
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SALE! CALL FOR PRICE 


IC-37A 


1.2 GHz Transceiver: 

The First Full-featured 
1240-1300 MHz Transceiver 

AT GREAT LOW. LOW PRICES 


25 MHz-1300 MHz 

ADVANCE ORDERS 
TAKEN NOW FOR 
FIRST SHIPMENT 


CDlK^Ui 


IC-27A (25W.2M FM) 

IC-27H (45W.2M FM) 
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E3IICOM IC-735 
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Line of HF Transceivers 
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IC-02AT 

IC-04AT 


IC-2AT 

IC-4AT 


AT GREAT LOW. LOW PRICES 
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IC-3AT 


Bob Ferrero W6RJ 

President 

Jim Rafferty N6RJ 
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999 Howard Ave 
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table 2. Values of bias resistors for the MSA 03 device 
for various supply voltages. The power ratings for the 

resistors include a 2:1 derating factor. 



Model 

Suggested bias current. 

Supply voltage 


milliamps 

+ 12 

+ 15 

+ 24 

MSA 01 

17 

390 

560 

910 



’/« W 

Va w 

Vi w 

MSA 02 

25 

270 

390 

750 



'h W 

Vi w 

1 W 

MSA 03 

35 

200 

300 

510 



Vi w 

Vi w 

1 w 

MSA 04 

50 

130 

200 

360 



Vi w 

1 w 

1 W 


Regardless of whether a resistor or an inductor is 
used to provide bias directly, decouple its far end to 
ground with a good bypass capacitor to prevent inter¬ 
action of the external power supply with the RF cir¬ 
cuitry. This capacitor, like the RF coupling capacitors 
in the input and ouput leads, must be chosen with an 
eye on the operating frequency range. Because we 
wish this amplifier to work at VHF and above, the 
capacitors must be suitable and must not have self¬ 
resonances below the operating frequency range. If 
good performance much above 1 GHz is desired, lead¬ 
less chip capacitors should be used; the more familiar 
leaded types of capacitors are self-resonant at too low 
a frequency to be useful here. For VHF and below, 
though, small ceramic capacitors with short leads work 
well. With the selection of the coupling and bias cir¬ 
cuit elements, the design is done. 

construction 

This section describes the construction of a single- 
stage RF amplifier as an example of how useful these 
gain blocks can be, and suggests what can be 
expected in terms of actual performance. The ampli¬ 
fier described here is useful as a building block for 
larger systems or as a test amplifier for use when more 
gain is needed in a breadboard. 

This amplifier was designed to provide useful gain 
from about 100 to greater than 1300 MHz, using the 
Avantek MSA-0355-21 device. This device is packaged 
in a ceramic case, but it is electrically similar to the 
plastic-package MSA-0304 type. I used it because 
when I began this project, the plastic devices had not 
yet been introduced. The device is biased at 35 milli- 
amperes and uses 13-volt direct current. The bias cir¬ 
cuit is a simple hand-wound coil, decoupled at the DC 
end with two capacitors, and a series resistor to drop 
the 13-volt supply to the required level at the MSA 
device's output lead. Figure 3 is a schematic diagram 
of the test amplifier. 

The amplifier was built on a piece of 1/16 inch (1.6 


ZOO +IZVOC 



fig. 3. The schematic diagram of the test amplifier 
described in the text. The 100 pF capacitors are chips, 
the 0.01 pF capacitor is a ceramic disc. The coil consists 
of 5 to 10 turns of No. 30 AWG insulated wire-wrap wire 
wound on a No. 60 drill. 



| Reduce to 1.000 


fig. 4. Full size printed circuit negative for the amplifier 
circuit board. The reverse side of the board is unbroken 
copper. 


mm) thick fiberglass epoxy, double-clad printed circuit 
board stock. One side of the board was left untouched 
so that its uninterrupted copper conductor can serve 
as the groundplane for the microstrip traces, which are 
etched or hand-cut onto the other side. Figure 4 is 
a full-size negative of the same design that can be used 
to make an etched circuit board to duplicate the ampli¬ 
fier. The prototype was built on a hand-cut board 
which has approximately the same pattern of traces 
as on the negative . Reference 3 describes one method 
of making hand-cut RF boards. 

The components are all mounted to the top side of 
the board as indicated in fig. 5. The input and output 
coupling capacitors are chips, and are carefully sol¬ 
dered across the gaps in the 50 ohm microstripline 
leading to and from the device. At the output, a small 
RF choke connects to a pad on the circuit board which 
is bypassed to ground at high frequency by a chip 
capacitor and by a ceramic disc capacitor for lower 
frequencies. This pad also is the terminus for the drop¬ 
ping resistor, whose resistance depends on the sup- 
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ST-8000 Hf MOOfM 


ST-8000 

HF-MODEM 



The ST-8000 HF MODEM is a high-performance, fully adjustable modulator/demodulator for use in 
high-frequency radio data systems. The HF Modem features fully adjustable frequencies and baud 
rates, memories, diversity, regeneration, print squelch, CRT tuning indicator, and multiple AM or FM 
detectors. The bandwidths of the input filter, Mark filter. Space filters, and post-detection filters are 
tracked with the selected data rate (10 to 1200 baud) to assure optimum signal recovery for all signals. 
Front panel parameters may be controlled from an external ASCII terminal or computer. A full comple¬ 
ment of I/O interface options allows use of the ST-8000 with virtually any terminal and radio system. In¬ 
stall the HAL DS3100ASR CRT terminal and ST-8000 HF Modem in your communications system and 
enjoy the benefits of a data system designed for radio operators. 


•Tuneable Ifom 500 to 4000 Hz in 1 Hz sleps 
•Set 10 lo 1200 Baud in 1 baud increments 

• Four input band pass tillers 

•32 matched Mark and Space tiller bandwidths 

• Mark and Space 7 pole linear phase IP tillers 
•Filter BW and selection computed and set 

by microprocessor Iron! panel controls 
•RTTY shills from 40 to 3500 Hz 
•Eight programmable non volatile memories 
•Split or transceive RX/TX lone selection 
•FM or AGC-controlled AM signal processing 

• 65 to ♦ 20 dBm dynamic range (AM or FM) 
•Exclusive HAL Digital Multi Path Correction 

(DMPC™> 

• M/S. Mark Only (MO) or Space Only (SO) detector 
modes using Adpative Threshold Detector |ATD™) 

• Adjustable Print Squelch and non diversity Amplitude 
Squelch 

•Exclusive HAL Infinite Resolution Diversity Control 
IIRDC™) 

•Digital signal regeneration 


•ASCII/Baudot code and speed conversion 

•Quick Brown Fox and RYRY test message 
generator 

•Programmable Selective-call (SEL CALI 
printer control 

•Transmitter PTT KOS control 

•Antispace 

• RS232C. MIL 188C, or TTL Terminal I/O 

• LP1200 Option lor polar or neutral loop 

•8. 600 or 10K ohm input impedance 

•8 or 600 ohm output with adjustable level 

•AFSK or FSK transmitter outputs 

• Remote terminal or computer control 
ol all demodulator parameters 

• Exclusive HAL Spectra Tune™ and X Y 
Mark/Space CRT tuning indicators with automatic 
trace on/oll control 

•100 130/200-250 VAC. 44 440 Hz power 

•3 5" high rack mounting cabinet | u deepi 

•Shielded and littered lor radio system use 


TM Infinite Resolution Diversity Control (IRDCl. Spectra-Tune. Digital Multi path Correction (DMPCl and Adaptive 
Threshold Detector (ATD) are trade marks ol HAL Communications, patents pending 

Write or call for complete ST-8000 specifications. We think you will agree that it opens new frontiers in 
radio data communications. Contact the Government & Commercial Products Division for price and 
delivery information. 



HAL Communications Corp. 

Government A Commercial Products Division 

1201 VV. Kenyon Road 

P.() Box $65 

Urbana. IL 61801-0365 

(2171 $07-737$TWX: 910-245-0784 
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ply voltage you intend to use. For 13- to 15-volt sup¬ 
plies, 200 ohms is appropriate, and sets the bias to 
about 35 milliamperes. 

The device itself is mounted in a 0.150 inch (3.8 mm) 
diameter hole drilled through the substrate. This hole 
provides clearance for the package so that the four 
leads are flush with the microstrip transmission lines 
to which they connect. The input and output are sol¬ 
dered directly to their respective lines. The two ground 
leads are treated somewhat differently; they must be 
connected to the microstrip groundplane by physically 
short junctions to reduce their impedance to the mini¬ 
mum. Two methods have been used with good 
results: the first is to connect the circuit board's top 
and bottom grounds together with small strips of cop¬ 
per or brass run through the hole drilled to clear the 
amplifier's package. The ground leads can then be sol¬ 
dered to the top plane; the strips provide a short path 
to the bottom groundplane. A second approach is to 
bend the device's two ground leads downward, start¬ 
ing right at the package, and solder the leads to the 
bottom groundplane. Either method works, but I pre¬ 


fer the former for best high-frequency use and reserve 
the second technique for lower frequencies, say below 
1000 MHz. Whichever method you use, keep in mind 
that small physical length and good soldering are 
critical. 

Connectors at the input and output complete the 
assembly. I used SMA connectors so that I could 
evaluate the performance of the amplifier board at its 
maximum frequency, but other connectors can be 
used with good results. Solder the center pins of the 
connector to the microstripline and the outer conduc¬ 
tor to ground, preferably on both sides of the board, 
but certainly on the bottom side. The clearances can 
be tight, so be sure that the outer conductor of the 
connectors does not contact the microstrip line. Fig¬ 
ure 6 is a photograph of the completed prototype 
amplifier used for evaluating the MSA 03 device,and 
for the testing procedure described below. 

The entire amplifier board has only four capacitors, 
two connectors, one coil, one resistor and a monolithic 
amplifier, all mounted on a simple circuit board. That's 
all. Let's see how well it performs. 
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P.C. ELECTRONICS 2522 S. PAXSON LN. ARCADIA CA 91006 (818) 447-4565 
TOM W6QRG MARYANN WB6YSS CompuServe 72405.1207 ' 



TELEVISION 

INTRODUCING OUR NEW SMALL ALL IN ONE BOX TC70-1 
ATV TRANCEIVER AT A SUPER LOW $299 DELIVERED PRICE. 



ELECTRONICS 


TC70-1 FEATURES: 

• 10 pin VHS color camera and RCA jack video inputs. 

• Crystal locked 4.5 mHz sound subcarrier. 

• PTL (Push To Look) T/R switching. 

• Dual gate GaAsfet tuneable downconverter. 

• Two frequency 1 watt pep xmtr. 1 xtal incl. 

• Xmit videQ monitor outputs to camera and jack. 

• Small 7 x 7 x 2.5" for portable, mobile, or base 

• Draws only 500 ma (exc. camera) at 13.8 vdc. 

Just plug in your camera, VCR. or computer composite video and 
audio. 70 cm antenna, 12 to 14 vdc. and you are ready to transmit live 
action color or black and white pictures. Sensitive downconverter 
tunes the whole 420-450 mHz band down to channel 3 on your TV 
set to receive. Both video carrier and sound subcarrier are crystal 
controlled. Specify 439.25, 434 0, or 426.25 mHz. Extra crystal $15 


WHAT ELSE DOES IT TAKE TO GET ON ATV? 

Any tech class or higher amateur can get on ATV. If you already 
have a source of video and a TV, it costs about the same as getting 
on 2 meters. 

DX with TC70-1S and KLM 440-27 antennas line of sight and snow 
free is about 15 miles, 7 miles with the 440-6 for portable use such 
as parades, races, search and rescue, etc. You can add one ol the 
two ATV engineered linear amps listed below for greater DX. 

AT 70 cm, antenna height and gain is all important. Foliage can 
absorb much of the power. Also low loss tight braided coax such as 
the Saxton 8285 must be used 

The TC70-1 has full bandwidth for color, sound, and computer 
graphics. You can now show the shack, computer programs, home 
video tapes and movies, repeat SSTV or even space shuttle video if 
you have a TVRO 

20 WATT SPECIAL $399 

SAVE S9 on the TC70-1 & ELH 730G 

when purchased together 



Mirage D24N 50 wan amp Si 89 

ATV. SSB. FM 9 amps 
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performance 

The data sheet for the MSA 03 indicates that we 



fig. 6. Photograph of the completed amplifier prototype. The 
ruler scale is in inches. The input connector is on the right. 


CTR 1.0000 Oh SPAN 100 MHz/ RES B* 1 MHz VF . 3 

MID 0 dB 5 dB/ ATTEN 20 dB SUP AUTO 











— 



--- 



. 

































































fig 7. Swept gain response of the test amplifier. The lower 
trace is the RF signal generator alone, while the upper trace 
shows the amplifier's gain added to the generator signal. The 
sweep covers 500 to 1500 MHz. and the vertical scale is 5 dB 
per division. 
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fig. 8. Low frequency gain response of the test amplifier, from 
100 to 500 MHz. The gain of the amplifier rolls off as expected 
at low frequency. 


should expect about 12 dB gain at low frequency and 
that this gain should drop to about 10 dB somewhere 
between 1 and 2 GHz. The gain should continue to 
roll off to about 8 dB at 2300 MHz and down to 6 dB 
at 3300 MHz. The performance of the test amplifier 
was measured between 100 MHz and 3 GHz, and the 
measured data corresponded well to these predicted 
values. Figure 7, as an example, shows the gam 
between 500 and 1500 MHz, as seen on the screen 
of a spectrum analyzer. The lower trace is the refer 
ence sweep from just the signal generator, while the 
upper response is made with the amplifier in the line 
between the signal source and the spectrum analyzer. 
Therefore, the difference between the two traces is 
the gain of the amplifier. It is clear that the amplifier 
is nearly "flat" that is, its gain doesn't vary by much 
over this frequency range, but remains a constant 12 
to 13 dB. 

Below 500 MHz, the gain remains flat down to the 
point at which the input and output coupling capaci¬ 
tors begin to significantly reduce the gain, as explained 
above. Figure 8 shows the response from 100 to 500 
MHz. The gain of the amplifier is down to nearly unity 
(0 dB) a bit below 100 MHz. The "spike" at the right 
edge of the trace is a discontinuity caused by the sig 
nal generator's stopping its sweep, and is not a reso 
nance in the circuit as it might at first appear to be. 

Gain is not the only important amplifier parameter 
of interest. A second, major item is the amplifier's abil 
ity to handle relatively high signal levels. This ability 
is clearly important in a transmitter chain, and it's also 
vital in a receiver because the power-handling capa¬ 
bility of an amplifier determines the upper end of this 
dynamic range. 

Two common measures of the power handling 
capability of an amplifier are used. One is the 1 dB 
compression point. This is the output power level at 
which the amplifier's gain is reduced 1 dB from the 
gain imparted to small signals. This point marks the 
onset of serious distortion in a "linear" amplifier, and 



fig. 9. Two tone intermodulation output of the amplifier. 
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in general, it is also not many dB from the saturation 
point of the amplifier. The data sheet for the MSA 03 
lists the 1 dB compression point (at 35 milliamperes 
bias) as about 10 milliwatts for signals below 1 GHz, 
dropping to about 4 milliwatts at 2 GHz. 

A second measure of the power handling capabil¬ 
ity of an amplifier is the third order intercept point, 
which is the imaginary point at which certain distor¬ 
tion products would be equal in power with the fun¬ 
damental output of the amplifier. Reference 4 
describes all of this succinctly. Practically speaking, 
third order intermodulation is measured by sending 
two signals of equal amplitude into an amplifier and 
observing the output on a spectral display. The dis¬ 
play will show the two fundamental signals and will 
also show (at some level below the fundamental) a pair 
of responses spaced above and below the two fund- 
mental tones by exactly the spacing between the fun¬ 
damental signals. These are the third order intermodu¬ 
lation products. 

Figure 9 shows this situation clearly. In it, two test 
tones at about 500 MHz, but spaced by about 2 MHz, 
have been passed through the test amplifier and the 
output displayed on a spectrum analyzer. The two fun¬ 
damental signals are at a level of about 1 dBm each, 
and the third order products are seen to be about 55 
dB below that level. Because the third order products 
are predicted to rise at 2 dB for each 1 dB increase 
in the amplitude of the fundamental signals, the four 
traces would (theoretically) be equal at about + 26 
dBm. This figure is somewhat higher than expected, 
as the data sheet suggests a third order intercept point 
of +23 dBm for this frequency and bias condition. 
However, the measurement is subject to some error, 
especially in the precise measurement of power level, 
so this test indicates that the amplifier's performance 
is approximately equal to the data sheet's predictions. 

conclusion 

These MMIC amplifiers offer a powerful new flexi¬ 
bility to RF designers; their cost is low enough so that 
Amateur experimenters can afford to use them. They 
make it possible to build high frequency equipment 
more easily than ever before, and with better results. 

I predict that you’ll be seeing many of them in designs 
over the next few years, and that they will open up 
the microwave bands to a lot of new operation. 
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Lumatron VTVM's . . Rack mount HP & 

Others Scope Plug-ins . Tek, Lumatron 
Time/Event counters . . HP, Berkley Tube type 
power supplies . . rack mount . . Lambda, 
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TOO GOOD TO BE TRUE? 



* MORSE ★ BAUDOT ★ ASCII ★ AMTOR ★ PACKET ★ 


FIRST FIVE MODE 
DATA CONTROLLER 

The Pakratt model PK-64 by AEA is 
the world's first computer interface 
that offers Morse, Baudot, ASCII. AM¬ 
TOR and Packet all in one box (hard¬ 
ware and software included) at a price 
many competitors charge for Packet 
alone (from $219.95 Amateur net). Do 
not let the low price fool you; coming 
from any other company but AEA it 
WOULD be too good to be true. The 
PK-64 works with virtually any voice 
transceiver. The Pakratt is the easiest 
of any to hook up and have operating 
in just a few minutes. 

In Packet mode, the PK-64 offers vir¬ 
tually all the features of every other 
Packet controller on the market, plus 
many important features left out by 
others due to cost constraints. For ex¬ 
ample, we have included a hardware 
HDLC, true Data Carrier Detect (DCD), 
multiple connect with up to ten sta¬ 
tions simultaneously and full imple¬ 
mentation of version 2.0 of the AX.25 
protocol. 

Because the PK-64 was designed 
specifically for the Commodore 64 (or 
C-128 and SX-64) computer, we have 
been able to do many things not eco¬ 
nomically feasible with general 
RS-232 interface controllers. For ex¬ 


ample, the Pakratt includes true split 
screen operation with on-screen stat¬ 
us indicators and an on-screen tuning 
indicator. 

ENHANCED HFM-64 MODEM OPTION 

The standard PK-64 will operate all 
modes with a phase-lock-loop (PLL) 
detector roughly equivalent to all pop¬ 
ular packet modems in the market¬ 
place (except we have included extra 
filtering). The enhanced HFM-64 mo¬ 
dem option offers true independent 
dual channel filtering with A M. detec¬ 
tion (like the famous CP-100 Computer 
Patch™). The enhanced HFM-64 op¬ 
tion also offers a hardware LED tuning 
indicator (like the CP-100) and a front 
panel variable threshold control for 
setting maximum sensitivity under va¬ 
rious band .conditions. We recom¬ 
mend the HFM-64 option for anyone 
keenly interested in weak-signal 
heavy-QRM HF operation. For anyone 
desiring to operate FM RTTV with the 
standard North American tone pair or 
CW receive, the HFM-64 is required. 
The HFM-64 is field installable with no 
soldering or test equipment required. 

WORKS WITH THE POPULAR 
C-64 COMPUTER 

AEA designed the PK-64 around the 


low-cost C-64 because of the special 
architecture features making it espe¬ 
cially suited to Amateur Radio appli¬ 
cations. The C-64 should not be viewed 
as a mainframe, but rather a very eco¬ 
nomical accessory to your data com¬ 
munications system. Many owners of 
expensive computers such as IBM, 
TANDY, APPLE. KAYPRO, ATARI, etc., 
are now buying the low cost C-64 and 
dedicating it to their operating posi¬ 
tion. They simply cannot find software 
for their machine that even ap¬ 
proaches the power and user friendli¬ 
ness of the PK-64. Plus, think of the 
convenience of having only one con¬ 
troller and keyboard to go from one 
mode to another without having to re¬ 
do cabling! 

The PK-64 is so complete that all 
you need to do is wire up a microphone 
connector to the end of a cable (provid¬ 
ed) and you are ready to go. There is no 
need to track down special terminal 
software, cabling or even a power sup¬ 
ply. It all comes with the PK-64. So do 
not be the last on your block to own 
the most exciting new product in 
years. See the PK-64 at your favorite 
dealer or write for our specification 
sheet now. 

Prices And Specifications Subject To 
Change Without Notice Or Obligation 


Advanced Electronic Applications, Inc. 

P.O. Box C-2160, Lynnwood, WA 98036-0918 
(206) 775-7373 Telex 6972496 AEA INTL UW 
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vswr bridges 


Simple device requires 
careful design for accurate, 
reproducible results 

Some conventional VSWR bridges have a bad 
reputation; there's much confusion. They may have 
a fairly flat forward output vs. frequency response and 
even a good reflected null at a given frequency, but 
at high known VSWRs, they don't seem to do the 
desired job. Sometimes the reflected power is even 
larger than the foreward! Now — in this era of tran¬ 
sistorized amplifiers, some don't seem to provide the 
necessary protection. It would appear that their design 
and construction, therefore, need more attention. 

what's a bridge? 

Conventional VSWR bridges are devices that sam¬ 
ple voltage and current components to a load. They 
all use a voltage divider and a current divider, although 
sometimes these are combined to look more like a 
pickup loop or short transmission line. The sum of 
these normalized samples is the forward output vol¬ 
tage. Usually RF detectors are built-in to provide DC 
outputs. It sounds simple, and it is; but it works as 
accurately as possible to produce the samples, and 
then independently adds or subtracts them. These 
components enter into the basic definition of forward 
or reflected power. 

why so much discussion? 

Obviously, there are several pitfalls — in design, 
construction, and measurement interpretation. If there 
weren't, there wouldn't be so many articles on the 
subject or so much discussion about it. Bridge circuits 
are often evaluated in terms of reflectivity, where the 
ratios are between the forward and reflected output 
voltages, usually expressed in dB, and by forward vol¬ 
tage vs. frequency measurements. A troublesome 
bridge may have an honest reflectivity ratio of only 14 
dB, yet the user may think it's better! Let's examine 
some of the reasons for this. 


how good? 

A reflectivity ratio of 14 dB corresponds to a VSWR 
ratio of 1.5:1, so measurements would then have a 
corresponding uncertainty. A true 5:1 forward-to- 
reflected voltage ratio is a 25:1 power ratio, or 14 dB 
reflectivity. Most practical bridge circuits should relia¬ 
bly hold a 26 dB reflectivity ratio, corresponding to a 
1.1:1 VSWR uncertainty, in normal production prac- 
tive. (Often a lowpass harmonic filter is used after the 
bridge, adding its 1.1:1 VSWR, too. A lab instrument 
can hold 35 dB, and with further adjustment, 50 dB. 

diode knee — a big deal! 

The measurements will vary with temperature 
and/or level because of the diode's offset voltage. This 
threshold of the diode will suppress a small reflected 
voltage and make one think that the bridge is much 
better than it actually is. Even with "hot carrier" sili¬ 
con diodes, this is a factor. Forward-biasing the diodes 
helps, but may substitute the problem of having an 
output even if there is no input signal. Nonlinearity of 
the scale calibration at low signal levels is usually a 
"diode knee" effect, and therefore temperature- 
sensitive. It's best, then, to be at a level high enough 
that results aren't affected by the diode knee. A diode 
threshold of 0.5 volts means that any reflected sam¬ 
ples below that won't give any output indication. 

good ground presents bigger problem 

Many construction problems are partly ground- 
oriented. One must remember that for RF purposes, 
the concept of a ground exists only as a reference 
point for one's thinking. RF impendance and trans¬ 
mission line effects limit the usefulness of that con¬ 
cept. Often, it's no more than an aid to sloppy think¬ 
ing, because of the confusion it creates. The "ground" 
lead of every component is a separate RF ground, but 
all the common resistance and inductance — which 
counts greatly in circuits such as these bridges — 
doesn't show on the schematic. Where the ratios 
between signals are very large, the ground location 
must be correspondingly large. 

By Will Herzog, K2LB, 406 Yarmouth Road, 
Rochester, New York 14610 
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sampling voltage not easy 

The voltage divider's bottom capacitor's lead must 
be the reference ground. Normally the capacitive reac¬ 
tance of this capacitor is low, to present a source 
impedance to pump the current transformer up and 
down, by the voltage sample amount. Some designs 
use a voltage transformer instead of a capacitative 
divider; these designs can represent an even more 
difficult design problem for phase control at higher 
powers. In most cases, the detector level is well below 
the RF power level, so all RF power line and ground 
currents must be kept out of the voltage sample and 
the detector. The detector's ground is the bottom of 
the filter capacitor that follows the rectifier diode. 

voltage divider compensation 

The inductance in series with the voltage divider's 
bottom capacitor must be as small as is practical. A 
small amount may be compensated for by placing an 
inductor in series with the top capacitor so that the 
resonant frequency of the top capacitor and the added 
inductor are equal to that of the bootom capacitor and 
its (minimal) lead inductance. Previously, attempts 
were made to keep the stray inductance of the top 
capacitor short as well — yet this teaches that longer 
can be better!* The filtering for the output leads also 
must not insert ground currents into either the detec¬ 
tors or into the voltage sample. A 100-microhenry 
choke is an appropriate value to use for 2-30 MHz 
because its parallel resonance (i.e., the highest 
impedance or best filtering point) is about 12 MHz, 
the center of the band. Often we shield or filter these 
output leads, but forget about where the bypass capa¬ 
citors or shield(s) are grounded. 

current sample 

Most current transformer designs use an electro¬ 
static shield to prevent capacitive coupling from the 
coaxial line to the current sample, but forget that the 
capacitance from both ends of the sampling inductor 
and its load resistors to ground must also be small, 
so the voltage sample doesn't inject an extra compo¬ 
nent into the current sample. 

current transformer paradox 

There is an intrinsic error caused at the low-fre¬ 
quency end by the inductance of the secondary. The 
primary magnetic field in the transformer is directly in 
phase with the actual primary current. Any delay in 
the field's buildup is an inductive effect that would 
retard the current. This delay is a consideration in a 
voltage transformer, but in a current transformer the 
current itself is the thing to be measured or referenced. 
The impedance of the primary must be kept small 


enough to not affect the current. So the magnetic field 
builds up to nearly the speed of light. But it's the rate- 
of-change of this field that induces the internal secon¬ 
dary voltage. Note that this is the theoretical open cir¬ 
cuit voltage. It's not the same as the terminal voltage 
that we can see, measure, and use. For our sine wave 
current, the phase of this induced voltage must be at 
a maximum at the same time that the primary current 
is going through zero; thus, there's always exactly 90 
degrees between them. The induced voltage lags the 
current by 90 degrees (or more conventionally stated, 
the current leads the induced voltage by 90 degrees). 
The actual terminal voltage is then further delayed to 
nearly a 180-degree total because a second, never- 
quite-90 (let's assume 88) degree phase shift adds to 
this to make an overall 178-degree current lag in the 
dividing transformer. The 88-degree shift is caused by 
the inductive reactance of the winding, its resistance, 
and the load resistor. 

current sample termination resistors 

We then also have a 2-degree leading current sam¬ 
ple from the second terminating resistor, since the 
reference ground was considered as the junction of 
the two resistors. Note that if the outputs are to be 
equal, the resistors for each polarity of current sam¬ 
ples must be equal. It's nice to have highly stable 1 
percent resistors. This 2-degree error is caused by 
insufficient inductance of the secondary itself. So this 
inductance must be large compared to the termina¬ 
tion resistors so that we get as close as practical to 
a 90-degree phase shift of the current lagging the 
induced voltage.The actual error is the angle deter¬ 
mined by the arctangent of the ratio of the secondary's 
reactance, at the lowest frequency, to the terminat¬ 
ing resistance. 

it can be compensated 

One can look at it as though there's a constant cur¬ 
rent driving the transformer at the time when the sam¬ 
ple should be; but there's a small phase lag of the 
actual current driving the termination. Shunting the 
termination resistors with a second series combination 
consisting of a resistor and capacitor can correct for 
this phenomenon and for core loss! This works by 
modifying the termination by unloading and present¬ 
ing a slightly capacitive load at the lowest fre¬ 
quencies.* 

current sample terminations 

The required turns ratio for the current transformer 
is determined by considering the practical value of ter¬ 
minating resistors for the output voltage desired, and 
by how much power is to be wasted in them. To sim- 
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plify the current transformer design, one might think 
that lower values of ohms, such as 5 ohms, would lead 
to better bridges, but the output must then be kept 
low because of the power allowable in these resistors; 
but then the desired output voltage is low, and that 
leads to diode-knee effects and problems of tempera¬ 
ture and stability. All designs are a compromise, with 
time and money determining when to shoot the 
engineer and ship the radio. 

transformer phase delay 

Any tansformer has a phase delay of its output com¬ 
pared to its input because of the transmission line 
effects of its wire. This limits the bandwidth for most 
designs. I measured the phase delay of several trans¬ 
formers by using a vector voltmeter, with its reference 
probe across a 10-ohm resistor threaded through the 
core (lead length must be 1 /4 inch maximum) and the 
other probe across the normal termination resistor. 
Ten to 30 degrees seems typical at 30 MHz for 2 to 
30 MHz designs. But one commerical design had a 
180-degree shift at 35 MHz! 

two are better than one 

One way of reducing the transformer phase delay 
and helping to alleviate some of the problems 
described above, is to use two transformers, con¬ 
nected in series, rather than only one. The first core 
encircles the transmission line, and its output is sim¬ 
ply passed through the second core to be its one-turn 
primary. The second core then requires fewer turns 
because the effective turns ratio is the product of the 
turns on each transformer. So two 7-turn transformers 
connected in series give the same ratio as one 49-turn 
transformer. The total length of wire required is then 
less, lowering the total phase delay. The two- 
transformer design also allows the link-turn to be 
grounded to help act as a second electrostatic shield 
to increase the "common-mode rejection." 

current sample compensation 

I propose a way to correct for the transformer's 
phase delay by adding an extra inductor in series with 
the terminating resistor (about 0.02 to 0.1 microhen¬ 
ries in series with 56 ohms at 30 MHz), so the current- 
sample voltage seen by the detector diode is not only 
the transformer's secondary current through its ter¬ 
mination resistor, but also has an extra leading vol¬ 
tage component because of the added inductor. This 
works because the voltage across and inductor leads 
the current through it to shift the current sample's 
phase just enough to make up for the transformer's 
delay.* Previous procedures called for reducing the 
inductance of the current transformer's terminating 


resistors — I'm saying to increase it, even build it in! 
Quarter-inch lead length variation can be significant. 

tolerance adjustment handle 

A variable resistor across the current sample, to 
shunt some of it, can serve as a stable null adjustment 
control. Low inductance film types are now available. 
Most variable capacxitors that have enough range are 
quite expensive, and are either large in size or subject 
to drift with temperature. 

misinterpreting the results 

Here's how I kid myself into making a bad bridge 
look good for a test. Let's assume that I have the nor¬ 
mal setup of a (transmitter) generator driving the vol¬ 
tage sample divider, then into the current transformer, 
and then to the (antenna) design nominal load, usually 
50 ohms. The forward output is the largest output side, 
where the two equal samples add, and the reflected 
output is the null output, where the two equal sam¬ 
ples subtract. The samples are usually diode detect¬ 
ed to provide DC outputs to the forward and reflected 
meter(s). The usual test for the bridge is to set the null, 
making the two samples equal at that point by shift¬ 
ing the amplitude of one of them. I assume that the 
two current samples must be equal also. But because 
of the diode knee, the fact that this null might not be 
very deep is usually hidden, and we usually accept 
some reflected power at this null because there is no 
phase control. I assume that the two samples are really 
equal, and I assume that they both hold constant with 
frequency. If they aren't, I fix it, so I succeed in mak¬ 
ing the bridge work into 50 ohms (because I've 
nulled/gimmicked/set it for the desired result at this 
point). But when I use this bridge, these errors could 
be great enough for me to be bothered by the forward 
power variations not holding power, and the reflect¬ 
ed power indications could become virtually useless. 
So one can't extrapolate from this simple alignment- 
test that the bridge will perform at other frequencies 
or with various loads. 

bridge makes a VSWR 

At the high frequency end, the shunt capacitance 
of the voltage sampler and the series leakage induc¬ 
tance of the current sampler and its leads cause the 
VSWR into the bridge itself to never be the same as 
the load presented to the bridge. This is a larger ef¬ 
fect when the bridge is a low-power one, but is most¬ 
ly a function of layout and can usually be compensated 
for by adding a small series inductance at the input 
to complete a "T" lowpass filter. For fair comparison 

'Patent applied for, Harris Corporation, 1680 University Avenue, Rochester, 
New York 14610. 
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or evaluation, directional coupler bridges should not 
be put in series and read all at once. 

is it symmetrical? 

The usual way to check the forward sample's null 
is to run the bridge backwards — i.e., reverse the coax 
connections and the metered outputs to see that the 
bridge is symmetrical. Actually, the impedance to the 
coax ports should be the same both ways, but the 
reflected null outputs should not! The backwards null 
should indicate higher because the impedance at that 
point really isn't the same. The presence of the vol¬ 
tage sample, or the current transformer, makes it 
different. So this effect will cause even a perfect bridge 


* Much Much More 


“...received my moneys worth with just one 
issue..." 

— J. Trenbick 


to be one-sided at its high frequency end, if the null 
is checked in both directions. This presents a poten 
tial interpretation propblem, and explains why input 
and output labels should be used. This effect is 
greatest for low-power units. 
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IN STOCK - THE LARGEST SELECTION OF CAVITIES. DUPLEXERS 
AND FILTERS AVAILABLE FOR IMMEDIATE DELIVERY ! 1 


Improve and expand your 
communications performance with reliable 
Telewave High “Q" Cavities, Duplexers, & 
Filters. Telewave Cavities are ideal for use in 
frequency-congested areas, where protection 
is required from transmitter interference, 
spurious radiations, and receiver desensitization. 


Bandpass, Bandpass Band Reject, 

& Notch Cavities 

30 to 50 MHz and 66 to 88 MHz 

Single, Double and Triple Cavities 
in 5", 6", 8", and 10" diameters. 

66 to 88 MHz and 118 to 174 MHz 

Single, Double and Triple Cavities 
in 5", 8", 10", and 12" diameters. 

220 to 400 MHz and 406 to 512 MHz 

Single, Double and Triple Cavities 
in 4", 5", 6", 8", and 10" diameters. 

806 to 960 MHz and 1.1 to 1.3 GHz 

§ingle Cavities available in 
4", 6", 8” diameters. 

When frequencies are specified, 
all cavities are tuned prior to shipping. Telewave 
quality cavities are engineered for stability in 
temperature and stress extremes, and require 
no further adjustments. 

GSA Number 00K86AGS0646 



t>7^Telewave, Inc. T 


(415) 968-4400 


1155 Terra Bella Ave., Mountain View, CA 94043 


in Canada - contact Telewave Ltd., 11151 Horseshoe Way *4 
Richmond, B.C. Canada V7A4S5 (604) 274-8300 


More Details? CHECK-OFF Page 118 
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modifying the Yaesu FT-301 

for 30-meter coverage 


Five straightforward steps 
convert this transceiver 
for 10-10.5 MHz operation 

The Yaesu FT-301 is an attractive looking modern 
transceiver marketed in the very late 1970s and early 
1980s. It was built in four basic models identified as 
the FT-301, FT-301 D, FT-301 S, and FT-301 SD. The 
suffix D denotes the model with a built-in frequency 
counter which drives a digital frequency readout. The 
suffix S denotes the QRP version, for which the final 
power amplifier is not included. It uses the driver as 
the output amplifier, and is rated at 10 watts output. 
The full power version was designed to run about 230 
watts input, and is rated at 100 watts output. 

The FT-301's operating capability includes SSB 
(upper and lower sideband), CW, AM, and FSK. The 
rig is all solid-state, including the final amplifier, and 
has provisions for the usual crystal filters for controlling 
receiver bandwidth. Also included is a noise blanker, 
an optional RF speech processor, marker generator, 
RIT, and provision for an external VFO option. The 
transceiver operates on 13.5 volts, and draws 21 
amperes on transmit (3.1 amperes for the S model), 
and 1.1 amperes on receive. 

The transceiver covers the Pre-WARC 10 through 
160-meter bands (the 10 meter band is divided into four 
500 kHz segments designated 10A, 10B, 10C, and 
10D), and one additional position on the bandswitch 
designated AUX. It is this last position that can be con¬ 
verted to provide coverage of the range 10.0 to 10.5 
MHz, including the 30-meter Amateur band from 10.1 
to 10.15 MHz. 

The AUX position was originally intended by Yaesu 
to be an option that could provide coverage of the 
27-MHz Citizen Band. Altering it to cover the 30-meter 
band is not difficult, but does require some care and 
patience. Fortunately, the conversion can be accom¬ 
plished with the tools and test equipment found in 


most Amateur stations. Conversion has no effect on 
the operation of the other bands in the transceiver. 

The conversion project is divided into five steps, one 
of which is not required in the dial (nondigital) models. 
These steps cover conversion of the digital display 
PB-1542; the band oscillator crystal unit PB-1441; the 
bandpass filter unit PB-1442B; the tunable filter 
trimmer unit PB-1446; and the output low-pass filter 
unit PB-1445. (The PB designations above are the 
same as shown in the documentation included in the 
Yaesu instruction manual for the FT-301.) 

overview of the 
transceiver block diagram 

Understanding the principles employed in the design 
of this transceiver will make the description of the con¬ 
version steps easier to follow. 

In the transmit mode, the signal originates at 9 MHz, 
where crystal filters and a balanced mixer provide 
upper and lower sideband capability, and where pro¬ 
vision is also included to generate CW, AM, and FSK 
signals. 

The 9-MHz signal is heterodyned to the desired out¬ 
put operating frequency by being mixed with a pre¬ 
mix frequency in a 500-kHz segment located between 
13.9985 MHz and 39.0 MHz, with its exact location 
dependent upon the band in use. This pre-mix fre¬ 
quency is itself the heterodyne product of two fre¬ 
quencies set by the main tuning VFO (between 5.0 and 
5.5 MHz), and a band-determining crystal. (An excep¬ 
tion is the 80-meter band, for which the 5.0-5.5 MHz 
VFO output is used directly as the pre-mix frequency.) 
Table 1 shows the data as presented in the Yaesu in¬ 
struction manual, to which a final line has been 
added showing the proper frequency relationships for 
30-meter band coverage. 

The same pre-mix frequency is used in the receive 
mode, and several of the same tuned circuits are 
switched so that they serve the same frequency¬ 
determining function for receive as for transmit. Con¬ 
sequently, one set of modification steps serves for 
both transmit and receive, and essentially the same 

By Warren Offutt, AF9Q, 1012 Hawthorne Lane, 
Geneva, Illinois 60134 
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table 1. Frequency relationships. 


band 

frequency 

MHz 

crystal 

MHz 

premix out 
MHz 

160 meters 

1.5- 2.0 

16.0 

10.5-11.0 

80 meters 

3.5 4.0 

none 

5.5 5.0 

40 meters 

7.0 7.5 

21.5 

16.0 16.5 

20 meters 

14.0 14.5 

28.5 

23 0 23.5 

15 meters 

21.021.5 

35.5 

30.0 30.5 

11 meters 

27.0 27 5 

41.5 

36 0 36 5 

10 meters A 

28.0 28.5 

42.5 

37 0-37.5 

10 meters B 

28.5 29.0 

43.0 

37.5-38.0 

10 meters C 

29.0 29.5 

43.5 

38.0 38.5 

10 meters D 

29 5 30.5 

44.0 

38.539.0 

WWV 

5.0 

13.9985 

13 9985 

30 meters 

10.0 10.5 

24.5 

19.0-19.5 

VFO: 5.0 5.5 MHz 

IF: 9.0 MHz 


steps that align the receiver also align the transmitter. 

The front panel band-peaking control adjusts a set 
of three permeability-tuned circuits, which resonate 
the receiver mixer, RF stage, and transmitter driver. 
Each band has its own set of trimmer capacitors. The 
permeability-tuned coils permit the user to peak the 
tuned circuits for the band in use, and also set the 
proper L/C ratio over the 1.5-30 MHz frequency range. 

Finally, the output of the transceiver is connected 
to the 50 ohm antenna coaxial receptacle through a 



AUX setting of bandswitch used for 30 meters. 

set of low-pass filters, with the proper filter selected 
by the bandswitch for the band in use. 

conversion steps 

The five conversion steps may be tackled in any 
order you prefer; however, the order described below 
is recommended. In this order, you'll become familiar 
with the transceiver's interior by accomplishing the 
easier tasks first. None of the steps is unreasonably 
difficult, nor is any likely to cause problems with ad 
justment. You will have to fabricate one special 
soldering iron tip, which is described below. The con¬ 
version is not for the rank beginner in electronics, but 
you don't need to be a PhD either. Carefully follow 
the description and instructions below, work slowly, 
and you'll be rewarded with very attractive results. 
(The work should take about five or six hours.) 

parts and tools needed 

Only ordinary tools are needed for completion of this 
project. They include the following: 
miniature wire cutters and needle-nose pliers 
electronics grade forceps, with locking handle 
assorted small screwdrivers with conventional flat 
blades 

plastic hex alignment tool to fit T-1006 in the band¬ 
pass filter unit 

small (27 watt) soldering iron, with screw-on tip 
(Ungar or Radio Shack) 

medium-size soldering iron (approximately 60 watts) 
flashlight and magnifying glass (or magnifying 
glasses you can wear) 
proper size Phillips screwdrivers (see below) 
grip-dip meter (optional, but desirable) 
dummy load (50 ohm) 

RF wattmeter or equivalent power meter 

Be sure the Phillips screwdrivers really fit the screw 
heads properly. When they are correctly matched, the 
screwdriver securely grabs the screw; when they are 
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poorly mated, it is impossible to crack free a tight 
screw. Don't bypass this step. Four of the screws 
you'll have to remove are hard to reach, and have been 
glyptal-locked in place. You'll need a good match be¬ 
tween the screwdriver and the screw head. It seems 
to me that Japanese screws have shallower wells than 
the American screwdrivers can accommodate, and it's 
sometimes necessary to file or grind off a little of the 
screwdriver point in order for it to seat properly. 

The grid-dip meter is optional, but it is very handy 
for checking and preliminary alignment. 

You'll have to fabricate a special tip for the soldering 
iron. Figure 1 shows its design. A convenient source 
of hard copper wire of the proper gauge is the copper 
rod sold in hardware stores for replacing the pull rod 
in a ball-type toilet tank valve. It is 105 mils in diameter, 
and is equivalent to B&S 9 gauge wire. 

Materials for the project include the following: 

HC-25U crystal, 24.50000 MHz 

5 signal diodes, 1N914 or equivalent 

1 good quality fixed ceramic capacitor 15 or 20 pF 

2 good quality fixed ceramic capacitors 45 pF 

3 miniature compression trimmers, 200 pF 

miscellaneous hookup wire, insulating tubing, etc. 

The crystal should be ordered for a 30-pF load capaci¬ 
tance, fundamental frequency of 24.50000 MHz, paral¬ 
lel resonance, and 0.001 percent accuracy. 

Standard width (5/8-inch/1.59-cm) compression 
trimmers may be used, but if you can find the narrower 
version (3/8 inch/0.95 cm), such as Calectro Catalog 
No. R1-248, 55-300 pF), installation is easier. The 
capacitance when resonated will be between 100 and 
175 pF. 

preparation 

Disconnect all cables from the FT-301 transceiver, 
and remove the top cover by snapping out the four 
cover locks. Lift the cover free, but be careful not to 
tear free the speaker cable. It has an in-line connec¬ 
tor that may be released to permit setting the cover 
aside in a safe place. 

Turn the transceiver over, placing it on a soft pro¬ 
tective surface. Remove the twelve small screws that 
hold the bottom cover in place (four on the bottom, 
four each on the left and right sides), and carefully lift 
the cover free and place it aside. 

Position the transceiver with the front panel toward 
you (and the rear apron away from you), upside down, 
so you're looking into the bottom of the chassis. This 
is the position in which steps 1 through 4 are com¬ 
pleted, and is the position to which directions below 
apply. 

Inspect the transceiver to familiarize yourself with 
the general layout. Make notes to assist in reassembly 
when you're finished. It goes without saying that you 



should be satisfied that the rig works properly before 
you begin; no modification should ever be started 
unless the equipment is in good working order to start 
with. Otherwise, if problems arise, you may never 
know their true cause. 

step 1; conversion of 
the digital display 

If the model you are converting does not have the 
digital display, but is instead the analog dial model, 
skip this step and go directly to step 2. 

Locate the display logic unit, PB-1542 — the verti¬ 
cal printed wiring board, immediately behind the 
center of the front panel, and parallel to it. It is the 
board on which the LED digit displays are mounted. 
Along the bottom edge of this board (which is now 
"up" because the rig is upside down), you'll find a row 
of 15 terminals, part of a 15-pin receptacle/plug com¬ 
bination which connects the board to a small cable 
harness (which itself has an in-line receptacle/plug 
combination 1 inch (2.54 cm) or so further toward the 
rear). Counting from your left, identify pins 7, 8, 9, 
10, and 11. (Pins 14 and 15 have no wires connected 
to them; be sure you count correctly.) These five pins 
must be pulled to ground when in the AUX band posi¬ 
tion so that the display reads 10 to the left of the 
decimal point. 

A few words of explanation may be helpful at this 
point. The digital display is not entirely a genuine fre¬ 
quency counter. The digits to the left of the decimal 
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POWERFUL PACKET. 


New rigs and old favorites, plus the best essential accessories for the amateur. 


3621 FANNIN ST 
HOUSTON TX 77004 3913 
CALL FOR ORDERS 
1-713 620 7300 Ofl 
1*713*520-0550 

All ITFMS ARE GUARANTEED OR SALES PRICE 
REFUNDED 


EQUIPMENT 

Kenwood Call for pr (CGt on all Ken wood 

Konwood TS940S contoster s delight Call 

Icom R7000 25-2000 MM* /9b UU 

Alpha (E TO) Ust15% 

lconflC3200 409 95 

Sanlec ST20T Handi Talkie 209 00 

Regency UC102 VHF 2 Channel Hand* Talkie 1 00 

Icom 1C 735 749 00 

Ten Tec 2510 (F asy OSCAR) 4B9 00 



ACCESSORIES 


BAWVIEWSTAR ANTENNA TUNER 

89 95 

He.1 HC3.-HC4/HC5 

Stock 

Mud BM10 Boom Mike heads©! 

53 95 

CSl Private Patch III 

•169 95 

FLUKE 77 auto ranging digital multimeter 

125 00 

Bird 43 Wattmeter 

Call 

Bird Elements H/59 00 A E/48 00 

111 Slock 

Daiwa CN620B 20 200 2000W 

109 95 

Daiwa CN630 140 450 20 300W 

129 00 

Stabylu* 35SR 35ampl2VDC 25 amp com 


overvoltage protected 

149 00 

Alinco E l H 230D C xcellcnt buy 

79 00 

Nye MBb A (lor the big boys') 

529 00 

Shure 4440 

54 95 

KEYS 


Bencher A Vibroplox 

Less 1096 

Bencher is now irnprbvrxi Screws A springs .ill stainless 

.led and extra hand polishing 


Vibroplox Carrying Case 20 00 w/fiurchase 

MF J Super keyboard #496 

169 00 

NyeESK 001 Keyet 

58 00 

TUBES 


Collins A Drake Replacement lubes 

stock 

GF 614GB 

11 95 

Eimac 3-500Z 

109 95 

GE Iriflustr.al Tuber- 

Call 

GE 12BY7A 

6 00 

GE 6JS6C - 

11 95 

Cetron S72B 

69 00 

BOOKS 


We stock SAMS TAB ARRl RSGB Ameco Radio 

Pubs 

Call 

Some ol Ihe best buys arc the RSGB Ikx*s 


C ALRAD 65-287 SWR Relalive Power Meier 

1 150MH/. KW + 

32 95 


PACKET POWER 


AEA PK 64 doesRTTY ASCII AMtORalso 

199 00 

7aEAPK 80 TAPR II 

199 00 

NF W Kanlroncs Packet II 

199 00 

Icom 271A Great packet radio 

Call 

SERVICES 


Alignment any late model ng 

50 00 

Hal lee Collins rebuild 

Call 


QUANTITY DISCOUNTS Save 206.00 

Want a good discount? Get throe o( your trends and ocd 
or Madison s special tool lot t»nces For example 
ICOMIC27A 1270 00 

Call lur four lot poces on other ngs 



ANTENNAS 

Isopole 44 95 

A4 269 00 

402CD 279 95 

424B 84 00 

21SWB Now 15 F.l 2M tieam 79 95 

AOP 1 Complete Oscar Antenna 149 95 

Butternut HF6V. 80 10 vertical 125 00 

HF2V 80 & 40 vertical 119 00 

HF4B 189 00 

Hustler G7 144 119 95 

Ham4 Rotator T2X. CD45-2 Call 

KL M HF World Class Senes Antennas Call Don 

Alpha Delta Twin Slope* 49 00 

Coax Seal 2 00/roil 

BA W Dipoles Less 10% 

Hy Gam TH7DXS 409 00 

Explorer 14 349 00 

Discover 1 element 40M >69 00 

2 element 40M 369 00 

3 element only 249 00 

V2S(2meter) 59 00 

HG52SS 52 tt crankup tower 1199 00 

Prepaid freight when you order other Hy Gam items with 
tower 

Kl M KT 34A 339 00 

40M 2 299 00 

OTHER ANTENNAS 

Larsen Kulduck 17 00 

Avanti AP151 3G on Glass Antenna 36 00 

AnlecoPM 5/8 Mag Mount Comp 25 00 

Avant. APR450 5G on glass 39 00 

Phdly Stran Call 

SURPLUS 

CoMins parts 75S/32SKWM2/75A4/KWS 1 Specify part 
No 

24 Pm Soldertail dip sockets 25/each 

Signal Batteries E *act Replacement 
Yaesu 208/207 25 00/eacti 

150MFD/400V DC 195 

1 5 Amp/400V lull wave bridge rectifier I 95 

2 5A/1000PIV F poxy < luxle 29 each or 19 00/100 

0015/10KV 1 0b 

3N201 95 

4 inch lerrile rod 1 95 

365pF cap 1 95 

Sanyo AAA AA Nicads w/tabs 2 50 ea 

2 4.5 6.8 pm mm plugs 3 00 

Drake Collins mike plug 2 00 

Close out on rigs A accessories All the lime C.ill 

We may have whal you re looking tor 

BELDEN 

9913 low loss solid eerier lod/braid shield 45c/H 
8214 RGB Foam 43c/t1 

8327 RGB 37c/II 

8267RG213 52c/11 

8000 14 Ga stranded copper ant wire 1Jc/tl 

8448 8 conductor rotor cable 31 c/tt 

9405 Heavy duly 2 16 Ga 6 18 Ga 52c/H 

9258 RG8x 

8403 Mm Cable 3 condctr A shield 80c-tt 

100 tee! 8214 w'ends'^stalled 45 00 

8669 7/16" tinned copper braid 1 10/tt 

International Wire RG214. non-mil good cable 70c/fl 
Inter national W»re 9086 exact replacement for Bekfen 
9913 36c/tt 


AMPHENOL 

831SP PL259 Silver plate 1 25 

UG176 reducer RG8X 30 

831J Double F emalo UHF 2 00 

82 61 N Male 3 00 

8? 97 N Female Bulkhead 3 00 

82 63 Inline Female N 4 00 

82 98 N elbow 9 00 

New 8? 20? 1006 N Male fits 9913 5 00 

TOWER ACCESSORIES 

1/4- F H S Guy cable Rohn US 1000 n 250 00 

3/16" C H S cable 210 00 

f/4" Guy Cable 6100 #7 > 7 sir.ind. irnfxjfl 15c/!t 
3/16“ Guy Cable. 3700 07 X 7 strand import 12c/11 
3/8 x 6 EAJ Turnbucklo 7 95 

3/16" Wire Ropo Clips 40 

1/4" wire dips 50 

1/4 Thimbles 45 

Porcelain 500D Guy Insulator (3/16) 1 99 

Porcelain 502 Guy insulalors(l/4) 3 39 

COMPUTER STUFF 

Kantroncs UTU-XT 319 00 

F its any computer (even yours') 

Software available f 9 00 


Morse University (Great CW program lor C 641 39 00 

USED EQUIPMENT 

All equipment used dean with 90 day warranty and 30 
day trial Six months M trade against new equipment Sale 
price refunded »f not satisfied 

POLICIES 

Minimum order $10 00 Mastercard VISA, or C O D All 
prices FOB Houston oxcept as noled Prces suhfod to 
change without notice Items subject to prior sale Call any 
lime lo check if ie status of your order Texas residents add 
sales la* All item*, loll ladory warranty plus Madison 
warranty 

KS6G is Jantrary s Winner 

DON S CORNER 

Winter is jusl about a! 4 s end and pre Payton Spring rumors 
are starting to fly' 

One has A that a major Japanese manufacturer is jusl com 
dofmq engineering and is gearing up to produce a hand 
field that covers 144 and 440 MH.* The technology ' 
dtsar mingly sxnplo and wdl. imounl fo a ma| 0 r step for ward 
in radio design 

Another concerns the current lack ol activiiy on 900 MH/ 
Who II t>e the first to liave a radio tor sate 9 Will they be m 
compliance wilh Iho JA personal r.*dio band plan or will 
they conform lo the ARRl verson? Itstoosoon to tcM This 
band tlas a tremendous amount ot potential tor digital and 
other forms ol specialized communication as well as lor 
voice 

Spreat I spectrum has also row twain author i/ed above420 
MH/ Ham Radio December 85 has a complete primer by 
N9NB Who will be the first in this exciting new Md ol 
Amateur Communication? 

For those ol you looking lor a smaller radio check oul Iho 
Kenwood TS 430 ICOM 1C 71b and Yaesu FT 757 These 
radios arc fully featured and otter state of the arf perfor 
mance at close lo Ihe same pnci.* Can lixlay fo gel all the 
details and place your order 

73 and Good DX« 

DON 



Electronics Supply 


36? 1 FANNIN 
HOUSTON TrxAS 77004 

1 713 520 7300 OR 1 713 620 0550 


More Details? CHECK-OFF Page 118 
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BALANCING 

NETWORK 


BALUN 

DIRECT COAX FEED 


, ALUMA TOWER CO. 

A BOX 2806HR 

■ VERO BEACH. FLA. 32960-2806 
J (305) 567-3423 TELEX 80-3405 


CunkUp • TELESCOPING (CRANK UPl 
Model T 60H • GUYED (STACK-UPi 

» • TILT OVER MODELS 

Easy to Install. Low Prices. 
Crank-ups to 100 tt. 


EXCELLENT FOR 
AMATEUR COMMUNICATIONS 


Over 36 types aluminum 
and steel towers made — 
specials designed and 
made—write tor details 


Four Section 50 Ft. 
Van Mounted Crank-Up 


]\(EW 


BARKER & WILLIAMSON I 


1.8-30 MHz. Continuous Coverage Antenna 
for Commercial and Amateur Service 


Model AC 1.8 - 30 

The AC 1.8 - 30 Antenna uses only 
80 feet horizontally, and. when 
space is limited, can be short¬ 
ened even further with only / 
slight loss of radiation 
efficiency. J' ys 

U S. Patent No. 4.511.898 / 


SWR Maximum 2:1. 1.4:1 Average 
• Handles 1 KW input ICAS 

• Can be installed in approximately 

V 80 feet of space 

• Higher power models available 
(contact factory) 
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SHIPPING AND HANDLING 
ADD $4 00 


BARKER A WILLIAMSON 

Quality Communication Products Since 1932 

At your Distributors write or call, 10 Canal Street. Bristol PA 19007 

(215) 766-5561 


ALL OUR PRODUCTS MADE IN USA 






HIGHEST QUALITY 
ALUMINUM 


Don't miss out on our new 86-87 
catalog due to be released in 
April Increased number ot pages 
with exciting new products and 
enhanced data section 


POPULAR PA 19 
Wideband Preamp 


Over 8.000 sold since 1976 
0 5 - 200 MHz bandwidth 
19 dB gain 
50 li m/output 

Increase sensitivity of receivers or 
counters 

Built, tested & ready-to go 

ONLY S9.95 PPD 


NEW POCKET SIZED 
500 MHz Freq. Counter 


Compact design pocket sized 

Measures Ireguency Irom 1 MHz lo 500 
MHz to within 1 kHz 

Built-in telescoping 
antenna I 

Uses 1 standard 
9 volt battery 

All units pre-tested and 
calibrated to 001% 

Professional and dependable perlor 
mance at a low cost 

123 ONLY S49.95 PPD 


Ptocua ioterv« my copy o< me 1986 DtckSmriti 


Cototog I encloie 


cover snipping. 


DIGITREX 

1005 BLOOMER 
ROCHESTER, Ml 48063 

WEST COAST DISTRIBUTOR 

R. LUKASZEWICZ 

20610 ALAMINOS DRIVE SAUGUS. CA 91350 
(805) 252-6021 


D*CK SMITH ELECTRONICS INC V 

P O Box 2249 Oadwoo<3 City CA 940*3 v 

EVERYTHING TOR THE ELECTRONICS ENTHUSIAST! 



























Assembly of soldering tool behind screw on tip with old tip 
end removed. 

point are "forced," in that a diode matrix activated 
by the bandswitch commands a display of 28 for 10 
meters, 21 for 15 meters, etc. The diode matrix is 
located in the counter mixer unit (the square box a few 
inches further toward the rear). Unfortunately, the 
diode matrix is potted in a 14-DIP package, and 
altering the 27 MHz section to yield 10 is not possi 
ble. We shall use the five diodes to construct an ex 
ternal diode matrix, which will have the same effect 
as reprogamming the matrix in the DIP package. As 
a matter of fact, it's easier to do the job as described 
below than it would be if it were possible to reprogram 
the DIP package because no disassembly of the 
counter mixer unit will be required. 

Form the five diodes in a small pack as shown in 
fig. 2. The cathodes should be connected together 
as a common bus. Carefully position the diode pack 
on the up facing surface of the 15 pin receptable, and 
connect the five diode anode leads to pins 7, 8, 9, 10, 
and 11. (Pin 11 causes the first digit to be 1; pins 7, 
8, 9, and 10 cause the second digit to be 0.) With care 
(watch out for solder bridges!), solder the five diode 
leads to the correct pins. Inspect your work. 

Now, locate the black wire, the far end of which 
connects to the AUX lug on the bandswitch wafer 
(SW2A 1 in the Yaesu documentation) closest to the 
front panel. If your rig doesn't have the 27 MHz op¬ 
tion installed, the near end of the black wire will be 
found connected to pin 13 of the same group to which 
you just connected the diodes. If your rig has the 
27 MHz option installed, the near end will be found 
connected to one of the center lugs (pin 6, but double 
check) of the cable in line receptacle plug combina¬ 
tion mentioned above. When you've located the cor¬ 
rect wire, disconnect its near end from whichever 
place you found it, and connect it now to the common 
rail of the new five diode matrix you just installed The 
purpose is to ground the common bus of the five 
diodes when the bandswitch is in the AUX position. 
Using some sticky filament tape or equivalent, fasten 
the five diodes down neatly to the top of the 15-pin 
receptacle. 


You've now completed the conversion of the digital 
display. You may check your work by connecting the 
power supply to your rig and turning it on. With the 
bandswitch in the AUX position, the display should 
operate normally, and the first two digits should read 
10. Before you consider this step completed, run 
through the other band positions, and verify that the 
display reads the correct digits to the left of the decimal 
point for each band. If not, the likely cause is either 
that you connected to wrong pins, or (more likely), 
that you have a short or solder bridge between two 
pins. You should not encounter such problems if you 
work very carefully and take your time. It's very satis¬ 
fying to see that 10 MHz frequency displayed, but 
don't be fooled: the rig isn't yet on 30 meters! Carefully 
redress the wires around the display unit to their 
original positions, and go on to step 2. 

step 2: conversion of the 

band oscillator crystal unit PB-1441 

This one is easy. On your left you'll find a flat 
horizontal metal shield plate. It has access holes for 
various alignment trimmers and is held in place with 
eight screws. Remove them, noting their position care¬ 
fully (they’re not all the same length). Remove the flat 
shield and lay it aside in a safe place. 

A few inches behind the front panel, in the first com¬ 
partment under the shield, you'll find a crystal socket 
board with eight, nine, or ten crystals in it. Eight 
crystals are for the existing bands, 160 through 10 
meters. The ninth crystal (if present) is for the 
JJY/WWV option. The tenth crystal (if present) is in 
the AUX socket and is for the 27-MHz option. 

Incidentally, if your rig does not have the option to 
receive WWV on 5 MHz, this would be an ideal time 
to add it. The WWV crystal should meet the same 
specifications mentioned above and have a frequency 
of 13.99850 MHz. The WWV trimmer closest to the 
front panel tunes the circuit for oscillation; the WWV 
trimmer one step toward the rear apron adjusts for zero 
beat with WWV. This option works well only with the 
mode switch in the LSB position. 

The crystal socket in the rear row, closest to the 
center of the rig, is the proper place for the new 
24.50000 MHz crystal for the 30 meter band. You may 
install it now. 

It will be necessary to pad the existing AUX trimmer 
with a 15 to 20-pF capacitor. The easiest way is to form 
the leads of the capacitor so it can lie alongside the 
AUX trimmer, and carefully tack solder the leads to 
the AUX trimmer leads. The proper two AUX trimmer 
leads are (a) the lead facing the rear of the chassis, 
and (b) the lead facing the center of the chassis. Work 
with a clean, hot iron, and pre-tin the new capacitor 
leads. Don't overheat the trimmer. This task is easy 
if done with care. 
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Some of the subsequent steps depend on this circuit 
oscillating properly. The likelihood is that correct 
oscillation will be obtained if the AUX trimmer is set 
at mid value. However, a simple additional test can 
be used to verify proper operation as follows. 

The sixth harmonic of 24.5 MHz is at 147 MHz, 
which falls conveniently in the 2-meter band. Assum 
ing you have (or can borrow) a 2-meter HT, tune it 
to 147 MHz, and then listen for the squelch to open 
when you tune the AUX trimmer. (Power must be 
applied to the FT-301, of course, and the bandswitch 
must be in the AUX position. The FT-301 should be 
in the receive mode.) With the HT antenna within a 
few inches of the crystal compartment, the 147-MHz 
signal should be at full quieting. The proper setting 
of the AUX trimmer should be about 1/4 turn less 
capacitance than that at which oscillation starts; in 
other words, don't crowd the maximum capacitance 
setting at which the circuit begins to oscillate. You 
may, if you wish, use the HT to judge the position at 
which oscillation is strongest. 

When you're satisfied with the oscillator operation, 
you may proceed to step 3. (Note: you may find that 
the 24.5-MHz crystal oscillates just fine without the 
extra 15 or 20-pF capacitor. If so, the extra capacitor 
may be omitted; however, to be sure you are optimally 
tuned, it’s a good idea to add it, especially since it's 
easy to do.) 

step 3: conversion of the 
bandpass filter unit 

The compartment next to the crystal compartment 
of step 2 is the bandpass filter unit PB-1442B. It is 
located one compartment away from the crystal com¬ 
partment, toward the rear of the transceiver. Within 
this compartment, locate bandpass filter T-1006, 
which is toward your left and toward the rear. It is the 
filter that connects to the AUX lugs on bandswitch 
wafers SW2A-6 and 7. The primary connection has 
a piece of hookup wire from the AUX lug on wafer 
6 (an easily accessible lug toward the center). The 
secondary connection has a piece of shielded cable 
that connects to the AUX lug on wafer 7 (also easily 
accessible). 

Assuming you have a grid-dip meter available, tem¬ 
porarily tack-solder one of the 45-pF capacitors from 
the AUX lug on wafer 6 to ground, and, similarly, the 
other 45-pF capacitor from the AUX lug on wafer 7 
to ground. In other words, you'll be shunting the pri¬ 
mary and secondary of the filter, each with a 45-pF 
capacitor. Leave the leads long, and form them open 
so you can insert the grid-dip meter coil into first the 
primary, and then the secondary capacitor lead loop. 

Power to the FT 301 should be removed. The band- 
switch should be in the AUX position. You should find 
a weak dip on the primary side with the grid-dip meter 



In line cable receptacle which obscures diode-pack installation benealh 


Install the 5 diode matrix pack under the in-line cable 
receptacle 



T-1006 padding ’ 

Capacitors New crystal Oscillator padder 


New crystal, oscillator padder. and padding capacitors across 
T 1006 

somewhere between 19 and about 25 MHz. You 
should find a strong dip on the secondary side in the 
same general range. 

With the alignment tool, adjust the core in T-1006 
until the strong dip on the secondary side is at 19 MHz. 
(The weak dip on the primary side should be some¬ 
where between 19 and about 20 MHz; don't worry 
about the exact value.) 

Unsolder the two capacitors from their temporary 
positions, and, after trimming their leads, solder them 
permanently at the terminals of T-1006, one shunting 
the primary and the other shunting the secondary. 

If you don't have a grid-dip meter, you may omit 
the above temporary installation of the capacitors and 
go immediately to their final installation at the terminals 
of T-1006. In this case, you won't be able to adjust 
the core of T-1006 until later. 

(The above does not result in an optimal bandpass 
filter. However, optimal operation over the full range 
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of 10.0 to 10.5 MHz is not needed. The above 
approach is more than adequate for the Amateur 30 
meter-band and also allows good reception of WWV 
on 10 MHz.) 

You've now completed the conversion of the band¬ 
pass filter unit. 

step 4: conversion of the 
tunable filter trimmer unit 

The trimmer unit, PB-1446, is located in the center 
of the transceiver, and the trimmer adjustments are 
now facing down toward your workbench. We're not 
going to modify the trimmer unit itself; instead, we re 
going to augment it with three new trimmers to be 
located next to the permeability-tuned coils. 

Immediately behind (toward the rear of the rig) the 
bandpass filter unit of the previous step, you'll find 
three compartments housing the permeability-tuned 
coils. The actual permeability-tuning mechanism is 
facing down toward the workbench. Each of the three 
compartments contains one (or two) wafers of band- 
switch SW2A, and also contains the wires connecting 
to the underside of the above mentioned trimmer unit. 

Using a clean, hot, medium-size soldering iron 
(about a 60 watt rating is suitable), very quickly un¬ 
solder the three flexible braid shields from the three 
postage-stamp-size PC boards at the base of the 
permeability-tuned coils, and carefully fold the shield 
braids back. Also, in the rearmost of the three com¬ 
partments, unsolder the parallel resistor pack from the 
same PC board, and carefully fold it back to give full 
access to the switch wafer. 

With a magnifying glass and flashlight, identify the 
AUX lugs on wafer sections SW2A-9, 10, and 11. (The 
wafer sections are numbered from the front panel to 
the rear.) You'll find that the desired lugs are not easily 
accessible; they're on your left side and are the next- 
to-lowest lugs. On each of the above wafer sections, 
the AUX lugs are jumper connected to the lugs for 
bandswitch positions 10D, 10C, 10B, and 10A. The 
lug next to the AUX lug is the 10D lug. It's necessary 
to remove the jumper from the AUX lugs (on just these 
three wafers, don't remove the jumper on wafer 
SW2A 8). The jumper wires are wrapped once around 
the lug. 

This is the time for a steady hand; don't attempt 
this step if you're tired or in a bad mood. It's certainly 
possible to accomplish the task without damaging any¬ 
thing with the soldering iron. You'll have to dress the 
various leads to the side a bit to get best access. Plan 
the job, and practice it once or twice with a cold iron 
so you can get the feel of the task before you begin. 

With the aid of the special soldering tool and a long, 
thin screwdriver or scratch awl, carefully unsolder and 
unwrap the jumper wires from the three AUX lugs, 
one on each of the identified wafers. Don't man- 



Tuneable New compression 

Filter Compartments inmmers 


Tunable filter unit showing new compression trimmer 
locations. 


handle the lugs. The lug material is thinner gauge than 
is conventional in American-made switches; treat it 
with respect. In the two rearmost compartments, 
you'll have enough room to reach in with a small pair 
of wire cutters and snip off the unwrapped 1/4-inch 
(0.635 cm) or so of lead. In the forward compartment, 
however, such luxury is absent and you'll have to settle 
for just bending the lead end out of the way, or 
working it back and forth until it breaks off at the 
10D lug. 

Prepare three pieces of thin, bare, stranded (flexi¬ 
ble) hookup wire, each about 3 inches (7.6 cm) long. 
Form a suitable hook in the end of each, and care¬ 
fully solder one of the wires to the now empty AUX 
lug on the rearmost wafer, SW2A-11. Bring the free 
end of the wire up where it is readily accessible. Using 
the other two wires, do exactly the same thing on the 
AUX lugs of wafers SW2A 10 and SW2A-9. 

The three compression trimmers are to be mounted 
alike. There's room (just barely) for them to be installed 
vertically (actually, at about a 60 or 70-degree angle) 
alongside the compartment shields, one in each of 
the three compartments, with the adjustment screws 
facing toward your right, and slightly up. It's necessary 
to trim the lugs on the compression trimmers so they 
can fit; the ground end of each trimmer is to be 
soldered to the postage-stamp-size PC board immedi 
ately next to (or under) the corresponding shield braid 
wire. The other lug on each compression trimmer is 
connected to the stranded wire you connected to the 
AUX lug in the same compartment. Be sure to slip a 
piece of insulation over the bare wire after you've cut 
it to length so it won't short to the chassis when the 
compression trimmer is lowered into its final position. 
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The purpose of the above is to separate the AUX lugs 
from the 10-meter positions and give each of the three 
AUX lugs its own compression trimmer to ground. 

After the compression trimmers are properly in¬ 
stalled, their adjustment screws should be accessible 
with a long, thin screwdriver or alignment tool. 
Following installation of the three trimmers and in¬ 
spection of your work, reinstall the resistor pack lead 
in the rear compartment and return the three shield 
braids to their original position. 

Now stop and breathe a sigh of relief. The worst 
is over. The rig will now operate on 30 meters, al¬ 
though step 5 should be completed before you return 
the rig to service. 

alignment 

You may now connect the power cables and turn 
the transceiver on. Set the band peaking control on 
the front panel to a point midway between the 40 and 
20-meter band positions. The pointer should be just 
barely past the numeral 6. Tune the rig to 10.110 MHz, 
and use the grid-dip meter as a signal source at that 
frequency. When you've found the grid-dip meter 
signal, tune the two compress.on trimmers closest to 
the front panel for maximum signal. Also peak band¬ 
pass filter T-1006 for best reception. If you weren't able 
to check the adjustment of the crystal tuning earlier, 
this is a good time to do it. 

Connect a dummy load and some kind of power 
meter to the antenna terminal. Set the mode switch 
to the CW position and key the rig. Set the drive 
control so that modest output is obtained and adjust 
the third compression trimmer (the most rear) for 
maximum RF output. 

Now, observing the RF output, gently peak the 
second compression trimmer. If the maximum output 
does not occur at the same compression trimmer ad¬ 
justment as you obtained for best receiver sensitivity, 
turn the bahd-peaking control on the front panel 
slightly toward the 20-meter position and repeat the 
alignment of the two front-most compression trimmers 
on receive. Then check the adjustment for maximum 
transmitter power as above. It should not take more 
than one or two tries to find a satisfactory set of 
adjustments. 

At this point you should have no trouble hearing 
30-meter signals on the air, and, at the right time of 
day, a very strong WWV on 10 MHz. You might find 
the receiver gain to be a little lower on this band than 
on the other bands. Much of the reason is because 
of the 9-MHz trap in the antenna lead. If you wish, 
simply short it out or tune it somewhat lower than 9 
MHz and accept the slight compromise with 9-MHz 
suppression. (The 9-MHz trap is T-1401, and is located 
on trimmer unit PB-1446.) In any case, the receiver 
gain is entirely adequate for everyday use. 



One ol the two new jumpers Connecting 20 meter LPF to the AUX terminals 


Low-pass output filter assembly on rear apron. 

You may find it easy to overdrive the final, and that 
the drive control must be set back to a lower level than 
customary. The reason is that the exciter drive-level 
potentiometer serving the 10-meter band also serves 
the 30-meter band now. Readjust it if you wish, 
following the instructions for the VR Unit PB 1448 
found in the instruction manual. It is easier, in my 
opinion, to simply reduce the drive level using the 
front panel control. You're now ready for the final 
conversion step. 

step 5: conversion of the 
output low-pass filter unit 

In the original design of the FT 301, Yaesu didn't 
include any low-pass filtering for the 10- and 11-meter 
bands. Even though the power amplifier is push-pull 
and is essentially linear, it's good practice to use a filter 
on the output. There is not sufficient room to include 
a low-pass filter specially dedicated to the new 30- 
meter band position. 

A practical alternative that works well for me is using 
the 20-meter low-pass filter for 30 meters as well as 
for 20 meters. With this arrangement, no second 
harmonic was detectable at a listening location about 
3/4 mile (1.2 km) from my location. Higher harmonics 
should be suppressed by the 20 meter filter, which is 
a conventional constant k design, without m-derived 
notch sections. 

Remove the power cables and turn the transceiver 
so the rear apron faces forward. Remove the power 
amplifier (assuming you do not have the QRP version). 
The low-pass filters are located in the compartment 
along the rear apron. With the power amplifier (or the 
rear cover, for the QRP model) removed, both filters 
and the wafers of switch SW2B are visible. It is 
necessary to get at both wafers. Proceed as follows: 

Locate the shaft coupling that couples the rear end 
of the shaft of SW2A to the forward end of the shaft 
of SW2B. Loosen the two rear set screws. Be sure 
you understand what position the switch is left in, and 
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which lug on the SW2B wafers correspond to AUX 
and to 20-meter positions. 

There are four screws holding the PC board with 
the filter coils and four screws holding the mounting 
plate for SW2B. Remove all eight. Be especially 
cautious removing the latter four, it's easy to distort 
the switch lugs, and once bent out of shape it is a terri¬ 
fying job to repair them. Here's where you'll need 
caution and well-fitting screwdrivers. 

With the eight screws removed, lift the PC board 
and switch body together as a loose assembly, gain¬ 
ing access to the lugs on both wafers. 

As before, remove the jumpers that connect the 
AUX lugs to the 10D lugs on both wafers. Solder a 
new jumper of fairly heavy wire connecting the AUX 
lug on the top wafer to the 20-meter lug on the same 
wafer. Do the same on the bottom wafer. The purpose 
is to use the 20-meter filter on 30 meters as well as 
on 20 meters. 

After inspecting your work, reassemble the filter 
assembly, remembering to have SW2B in the correct 
position with respect to SW2A before tightening the 
shaft coupling. To ensure proper mechanical align¬ 
ment. tighten the shaft coupling while holding SW2B 
firmly against its mounting surface, before you tighten 
the four switch plate mounting screws. 

To avoid losing the four switch mounting screws, 
position the transceiver vertically with the front panel 
facing down. (Two old copies of the Callbook are just 
the right size for supporting the edges of the front 
panel so that no mechanical stress is placed on the 
knobs.) 

With reassembly of the low-pass filter unit and re¬ 
placement of the rear panel/power amplifier, you've 
completed the conversion. 

final cleanup 

Reassembly is easy, and follows the reverse order 
as disassembly. You'll want to make one final align¬ 
ment before replacing the shield plate. The final align¬ 
ment should be done at about 10.125 MHz and should 
follow the same procedure as above. The receiver 
alignment should be done while listening to a weak 
signal on the air. Adjust T-1006 this time for maximum 
RF drive in the transmit position; doing this makes it 
a little easier to tune it to the peak position. 

You may notice a large amount of 1-MHz marker 
leakthrough on 9 MHz while working on the receiver. 
With the shields replaced and the rig buttoned up, this 
will no longer be a problem. 

No special instructions are needed to enjoy 30 
meters. The rig operates on this band just as if it came 
factory equipped with the capability. Signal reports on 
the air have been good, and I enjoy having WWV on 
10 MHz conveniently at hand. 

ham radio 
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CRYSTAL 
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9 MHz CRYSTAL FILTERS 


MOOEL 

Appli¬ 

cation 

Band¬ 

width 

Pole* 

Prlca 

XF 9A 

SSB 

2 4 kHz 

5 

$53 15 

XF9B 

SSB 

2 4 kHz 

8 

72 05 

XF-96-Ol 

LSB 

2 4 kHz 

8 

95 90 

XF9B-02 

USB 

2 4 kHz 

0 

95 90 

XF 9B 10 

SSB 

2.4 kHz 

10 

125 65 

XF 9C 

AM 

3 75 kHz 

a 

77 40 

XF-9D 

AM 

5 0 kHz 

8 

77 40 

XF9E 

FM 

12 0 kHz 

8 

77 40 

XF 9M 

CW 

500 Hz 

4 

54 10 

XF 9NB 

CW 

500 Hz 

8 

95 90 

XF-9P 

CW 

250 Hz 

8 

131 20 

XF-910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 

WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS 

Export inquiries Invited Shipping S3 50 

MICROWAVE MODULES EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 

RECEIVE LINEAR 

CONVERTERS TRANSVERTERS 


MMk 1691-137 

$259 95 

MMM296-144G 

$329 95 

MMK1296-144G 

159 95 

MM* 1268-144 

259 95 

MMc439 ATV 

94 95 

MMt43528(S) 

299 95 

MMc432 28(s) 

79 95 

MMI432 28<S) 

279 95 

MMC144 ?8<HP) 

84 95 

MMM44 ?8(R) 

31995 

MMr-144 28 

64 95 

MMI144 28 

189 95 

LINEAR POWER AMPLIFIERS 


2M 


70cm 


MML 144-30-LS 

$109 95 

MML432 30L 

$219 95 

MML 144-50-S 

149 95 

MML432 50 

199 95 

MML144 10OS 

209 95 

MML432 100 

379 95 

MML 144- 100-LS 

249 95 


w 

MML 144-200-S 

399 95 



ANTENNAS .0! 


V 


Ls 


K- 161 





10XY-2M 

$69 95 

LOOP YAGIS 


70cm 


1268-LY 

$49 95 

70/MBM28 

$39 95 

1296-LY 

49 95 

70/MBM48 

64 95 

1691 IY 

59 95 

70/MBM88 

94 95 

order loop yagi connector extra 

Send 66c (3 stamps) lor full details of all our VHF & UHF equipments and KVG crystal 

products 

Shipping FOB Concord. Mass 





(617)263-2145 


INTERNATIONAL, INC. 

Post Office Box 1084 
ncord, MA 01742, U.S.A. 


BASEBALL CAP 

How about an attractive BASEBALL style cap 
that has name and call on it It gives a 
launty an when worn at Hamtests and it is 1 
a great help lor Iriends who have never 
met to spot names and calls tor easy A I 

recognition Great tor birthdays anniver- 
saries special days, whatevei occasion 
Hats come in the following colors 
GOLD BLUE RED KELLY GREEN ^ 
Please send call and name (maximum 6 letters 
per line) 

[ UFBC-81 $6.00 


I.D. BADGES 

No ham should be without an I D badge It’s just the thing tor club meetings, 
convenhons. and get-togethers, and you have a wide choice of colors Have 
your name and call engraved in either standard or script type on one ol these 
plastic laminated I D badges Available in the following color combinations 
(badge/lettering) white/red. woodgrain/white. blue/white, white/hlack yellow/ 
blue, red/white, green/white metallic gokl/hlack metallic silver/black 
C UID Engraved I D Badge $2.50 


Ham Radio’s Bookstore 

Greenville. NH 03048 


Please Enclose $2 00 
to cover shipping and handling 







MICRO the packet radio 

SUPPLY 

ORGANIZATION INC. | m ^ 


The M S 0 complete packet radio 
system an alternative dedicated packet 
radio computer system with com¬ 
munications software, (Copylink) and a 
TAPR TNC-2 clone Use your SANYO 
computer and software for an un¬ 
attended RBBS. or use any of the 
thousands of public domain software 
programs available to the CP/M user 
The system also comes with the com¬ 
plete micropro software package for 
word processing. (Wordstar) Spread¬ 
sheets (Calcstar) and a database. (Info- 
star) for your QSO's log, contest club 
member list or any other record keep¬ 
ing needs!! Also included is a spelling 
checker. (Spellstar). mailing label 
maker. (Mailmerge) and basic com¬ 
puter programming language 
At Micro Supply Organization we 
offer the lowest prices on Sanyo 
computers and software. With 
prices like these you can afford the 
convenience of owning and 
operating more than one computer. 
We also offer the User Support- 
Hotline for questions concerning 
your computer or about software 
availability. Whether you need one 
or a dozen computers. Micro Supply 
Organization is the place to get 
them! 


Get more for your 
money! 


Including this FREE software: 

• Communication 
Program 

• Wordstar • Spellstar 

• Mailmerge • Calcstar 

• Infostar • BASIC 


8-Bit Integrated 
Computer with 640KB 
Formatted Mini Floppy 
Disk Capacity 

• Z 80A CPU with no-wait mode and 
large 64KB RAM/4KB ROM 
memory capacity tor last 
execution 

• CP/M operating system with editor, 
assembler and all standard utilities 

• No glare amber monitor display 
screen tor easy viewing 

• 80 character x 25-line display 256 
characters in 8 x 12-dot matrix 
cells 

• Two internal double sided, double¬ 
density. double-track 5Vx” slim- 
type mini lloppy disk drives with 
640KB lormatted capacity 

• Interlaces lor one Centronics 
printer and one RS-232C port 

• Optional interlace lor hard disk 
drive and lor external 8" floppy 
disk drive 


The Packet 

Radio 

Controller 


An identical TAPR TNC-2 clone 
with identical software and hard¬ 
ware Features the latest AX 25 
version 2.0 software, hardware 
HDLC for full duplex, true Data 
Carrier Detect for HF, 16K RAM 
simple operation plus more 


All systems carry full 90 day warranty 

CASH PRICE ONLY 

Check in advance Add 3°'- lor VISA/MC Shipping 
& handling charges will be added to each order 


Special Printer 
Pricing when 
purchased with 
above system. 


For our catalog with complete details and 
prices, send SI.00 to: 

Micro Supply Organitalion. Inc VISA 

4909 stockdaie Hw v mao wmmrm 

Bakerstield CA 93309 

MON. - FRI 7am - 5pm PST»SAT 9am - 5pm PST 





At last! A $999 Facsimile 
And it f s portable . 
DATAFAX 



It you art* ont* ot today's active business people who 
needs quick, affiliate information in 01 out ol the offit e 
the DATAFAX 300 istoiyou' 

As long as you have an■ ess to a phone, you can send 
i ,r ret i we copies ol documents such as sales and 
purchase orders, drawings, contracts, signatures, sketches, 
letters, schematics, i harts, reports, printouts, revisions 
SOI only logs, estimates, proposals, etc etc anywhere, 
anytime Penned, penciled, typed or drawn, information can 
p,. sent without transcribing or time consuming 
keytmaid unity 


/mmect/ate Document Transfer 
Anywhere There's a Phone 



At only 10lbs the DATAFAX 300 is easily 
portable with its convenient i at tying * ase Add 
special features such as simple 2 tuition opera¬ 
tion, a ci itipler that attar lies to virtually any 
phone, a rechargeable tutlr Ty eliminating power 
requirements. Group II compatibility, and you'll 
lindt he DATAFAX 300 the most versatile a 
communication tool at any pm e * 


MICRO 

SUPPLY 

*» ,v j.’/>• ■ * * 

805 / 39 3-22 47 

AH systems carry full 90 day warranty Chech .n 
advance Add 3*t> «or VlSA/MC Shipping A handling 
charges win ho added to each order 

CASH PRICE ONLY For our catalog with 
complete details and prices, send $1.00 
to: 

Micro Supply Organization. Inc. , 

4909 Stockdale Hwy «180 ^ 0 

Bakerslield. CA 93309 

MON FRI 7am • 5pm PST«SAT 9am-5pm PST 
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P^ S „ llW T pwcts 


fast 


shipping'. 


SOUND 

AND VIDEO MODULATOR 
FOR T.l. COMPUTER 


T.l# UM1381-1. Designed for use with T.l. com 
puters Can be used with video sources. Built-ir 
A/B switch. Channel 3 or 4 selection switch. 
Operate on 12 vdc Hook-up diagram included. 



CAT# AVMOD WERE $10.00 


22/44 EDGE CONNECTOR 
PC style $2.00 each 
10 for $18.00 

22/44 EDGE CONNECTOR 
solder lug style $2.50 each 
28/56 EDGE CONNECTOR 
RCstyla $2.50 each 

10 for $22.00 

38/72 EDGE CONNECTOR 
PC. style $3.00 each 

43/86 EDGE CONNECTOR 
PC. style $4.50 each 

TRANSISTORS 


4 for $1.00 

3 for $1.00 

4 for $1.00 
3 for $1.00 
3 for $1.00 
3 for $1.00 

$1.50 

$1.00 

$ 1.00 

75* 

754 


2N706 

2N2222A 

PN2222A 

2N2904 

2N2904 

2N2905 

MJ2955 

2N3055 

PMD10K40 

TIP 121 

TIP 125 


TRANSFORMERS 


5.6 volts (a 750 m«. $3.00 

6 volts Ca 150 ma. $1.25 

6.3 volt Ca 600 ma. $3.00 

12 V.C.T. (a 200 ma. $2.00 

12 V.C.T. (a 400 ma. $3.00 

12 V.C.T. ta 1 amp $4.00 

12 V.C.T. Ctt 2 amp $4.85 

12 V.C.T. f ft 4 amp $7.00 

10 volts Ca 650 ma. $3.50 

24 V.C.T. Hi 200 ma. $2.50 

24 V.C.T. Cu 1 amp $4.85 

24 V.C.T. 'a 2 amp $6 75 

24 V.C.T. Hi 3 amp S9.50 

24 V.C.T. Ca 4 amp $11.00 

36 V.C.T. Ca 135 ma S3 00 

WALL 

TRANSFORMERS 



4 VDC @70 ma. 

6 VAC @ 500 ma. 

6 VDC @750 ma. 

9 VDC @ 500 ma. 

12.5 VAC @ 285 ma. 

18 VAC Ca 18 VA and 
8.5 VAC (a 1.28 VA 
24 VAC @ 250 ma, 
MULTI-VOLTAGE @ 500 rr 
3,4V2,6,7V2,9 or 12 VDC 



MINI-BOX 

\ Pomona #2104. 


Heavy-duty black 
phenolic project box with cover and 
jscrews. 2 3 /b" X I’/j" XIV 2 : 


FUSES 


3AG (AGC) SIZE 

1. IV 2 . 2. 2>/2. 3, 4. 5. 6 AMP 

GMA SIZE 

1. 2. 3, 4, 5 AMP 

5 of any ONE amperage 75$ 


SPECIALS MICRO-CASSETTE MECHANISM 


1 AMP 50 VOLT DIODES 

IN4001 TAPE AND REEL 

100 for $4.50 
1000 for $30.00 

SOLDER TAIL I.C. 
SOCKETS 

24 PIN 10 for $2.50 

100 for $22.00 
1000 for $200.00 


* SPECIAL PRICE* 
TRANSISTOR 

plastic transistor 
PN3569 TO-92 N.P.N 

100 for $8.00 
1000 for $60.00 

LARGE QUANTITIES 
AVAILABLE 


CASSETTE MIKE 

, f —«( -0 

'fees’* 

Dynamic cassette mike with 
3.5mm plug and on/off switch. 

$1.50 EACH 10 FOR $13-50 

TWIST-LOCK 

CONNECTOR 


Micro-cassette tape transport for 
standard MC60 or MC45 
micro-cassettes 3 Vdc operation. 

Contains: drive motor, belt, head, 
capstan, pinch wheel and other 
components. 3 1/2” X 2 1/4" X 5/8" ' 

CAT« MCMEC $3.00 each 10 lor $27.50 



TWO WIRE 


6' 18/2 SPT-1 flat 3 for $1.00 

6' 18/2 SPT-2 flat 2 for $1.00 

6 16/2 SJT round $1.25 each 

THREE WIRE 


6 18/3 flat $1.50 each 

8 18/3 round $2.00 each 

8 16/3 round $4.00 each 

COMPUTER 

GRADE 

CAPACITORS 

l 

2,000 mfd. 200 VDC 

144" DIA. x 5 HIGH 

$2.00 

3,600 mfd. 40 VDC 

W DIA. x3% HIGH 

$1.00 

6,400 mfd. 60 VDC 

1%" DIA x4'/4 ' HIGH 

$2.50 

9,700 mfd. 50 VDC 

144" DIA x 4’/2" HIGH 

$3.00 

31,000 mfd. 15 VDC 

1%"DIA.x4 HIGH 

$2.50 

72,000 mfd. 15 VDC 

2“ DIA. x 414" HIGH 

$3.50 

185,000 mfd. 6 VDC 

2’/2"DIA x4'/2“ HIGH 

$1.50 


13 VDC RELAY 

CONTACTS S PN C MB® 
10amp@ 120 vac 
E nergize cod to wcS 8 

open contact. W* 

COIL: 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 


Tl SWITCHING POWER SUPPLY^x 

Compact, well-regulated switching power supply f k P 

designed to power Texas Instruments computer ft - 

equipment. 

INPUT 14 - 25 vac @ 1 amp 
OUTPUT: • 12 vdc ® 350 ma n 

■ 5vdc@i2amp I 

— 5 vdc @ 200 ma. 

SIZE: 4% ■ X 4 W x 1 Vi" high 55 00 ® 8ch jTX/yl/j 


13.8 VDC REGULATED POWER SUPPLY 


/""wwiM 


71 These are solid state, fully regulated 13 8 vdc 
f power supplies Both feature 100% solid state 
“A construction, fuse protection, and LED power 
i) indicator. u.L listed 

2 amp constant, 4 amp surge $18.00 each 

3 amp constant, 5 amp surge $25.00 each 



Designed to provide a steady 1 
vdc @ 240 ma from a battery 
supply of 3 5 to 6 25 volts 
27i«*x1V, 6 x1"/, 6 " 

$1.50 each 


| cm LLn UK 1 1 K-ttt 33 

LOS ANGELES. CA STORE 
905 S Vermont Ave 
213 380-8000 
VAN NUYS. CA STORE 
6228 Sepulveda Blvd 
818 997 1806 


MAIL ORDERS TO 

PO BOX 20406 

Los Angeles, CA 90006 

TWX 5101010163 ALL ELECTRONIC 
EASYUNK MBX - 62807748 



r,w;wnrriO_ 


Will charge 4-AA, C, D, or AAA 
m-cads or one 9 volt m-cad at 
one time .. 

$11.00 per charger 




SOLID STATE 


3UZZER 


| Star #SMB-06L 

6 vdc 

TTL compatible 

$1.00 each 

10 for $9.00 


Etri $# 99XM182 low 
noise fan Measures 
3 V* square x 1 deep 
21 cfm. 23 db, 1700rpm 

SPECIAL PRICE . . .$12.50 each 



RELAYS 

10 AMP SOLID STATE 

CONTROL: 3-32 vdc 

LOAD: 140 vac 10 amp ' ■/'V* 

SIZE: 2Vi“ x x 7 /e" f'Wi-J 

$9.50 EACH 10 FOR $90.00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fujitsu # . 

FBR211NED005M20 filSiSff] 
High sensitivity fife- || 

COIL: 120 ohms -IT 

CONTACTS: 1 amp 
Mounts in 14 pin DIP socket 
$1.25 each 10 for $10.00 

MINIATURE 

6 VDC RELAY 

Aromat #RSD-6V 

Super Small nSSss-J) 

S PD T. relay T l . i jffl 

GOldcolbait TlTJ 

contacts rated 

1 amp @ 30 vdc. Highly sensitive, 
TTL direct drive possible. 120 ohm 
coil 

Operate from 4 3-6 vdc 
COIL: 120 ohms SI.50 each 

10torJ13.50 


2K10TURN 

MULTI-TURN POT 
* SPECTROL 
f- #MOD 534-7161 

$5.00 EACH 


± 12 Vdc or 24Vdc POWER SUPPLY 


DELTRON MODEL QD12/15-1.7 
Dual plus and minus 12Vdc open 
frame power supply. Can be used as 
24Vdc@ 1.5amp. INPUT: either 
115 Vac or 230 Vac 
Fully regulated computer grade supply 
7“ x 4%” x 2%" 

$12.50 each 10 for $110.00 


220 Vac 
COOLING FAN 

ROTRON # rrz: -!3fU. 

MX77A3 |/£TfV| 

Muffin XL 1/ [ 

22° Vac | 

4 1/8" square 
metal frame fan 

CAT# CF-220 $6.50 ea 
10 for $60 00 / 100 for $500.00 
QUANTITIES AVAILABLE 


3V 2 SPEAKER 

E Full range 
8 oz magnet 
nounting centers. 

$2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color r -;-y 

coded . * 

terminals on a 0 fgirg) « 
sturdy 2% 'x Ma 

3%" bakelite 0 o o 
plate 

Great for speaker enclosures or 
power supplies 

75$ EACH 10 for $6.00 


ALPINE#160295 
New. high quality auto-reverse 
deck with pre-amp. Operates 
on 12-14 Vdc Designed for 
"soft touch" operation of fast- 
forward, rewind, seek and 
repeat functions Overall 
dimensions. 51/4" X 3 9/16" 

X 2 1/2". Includes spec sheet 
and hook-up diagram. 

CAT# DCMEC $12.75 each 
2 for $24.00 


XENON FLASH TUBE 


3/4" long X 1/8” dia. Flash 
tube designed for use in 
compact camera flash units. 
Ideal for experimentors. 

CAT# FLT-1 2 for $1.00 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 


4PDT RELAY ig-SI 

14 pin KH style InKStf tol 

3 amp contacts A 

USED but fully C2 

tested $1.70 each 

Specify coil voltage desired 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KH RELAY 
754 each 

RECHARGEABLE 
NI-CAD BATTERIES 


AAA SIZE ! 25V 500mAH $1.85 
AA SIZE 1 25V 500mAH $1.85 
AA with solder tab $2.00 

C SIZE 1 2V 1200mAH $3.50 
D SIZE I 2V 1200mAH $3.50 

UNIVERSAL CHARGER 


S.RD.T. 

(on-on) 

PC. style 
non-threaded ^ 
bushing. ■" 

754 each f 
10 for $7.00 V 

S.RD.T. 

(on-off-on) 

PC style 
non-threaded ^ 
bushing ■ 

754 each V. 
10 for $7.00 F 


terminals, 

$1.00 each 
10 for $9.00 W 
100 for $80.00 

S.RD.T. 
(on-on) » 

PC. lugs J* 
threaded K® 
bushing. Ilr 

$1.00 each 
10 lor $8.00 u u 
100 for $80.00 


S.RD.T. 
(on-off-on) i 

Solder lug A 

terminals. M 

$1.00 each Cj 
10 for $9.00 *1 

100 for $ 80.00 

D.RD.T. 
(on-on) j 

Solder lug Jl 
terminals. 

$2.00 each 
10 for $19.00 

100 for$ 180.00 


STANDARD JUMBO 
DIFFUSED TIVa 

RED 10 for $1.50 
100 for $13.00 
GREEN 10 lor $2.00 

100 lor $17.00 
YELLOW 10 lor $2.00 
100 lor $17.00 

Aj FLASHER LED 

H 5 volt operation 

red jumbo TIVa 4 

IT size $1.00 each t 

11 BI-POLAR | 

jumbo T 1 % size 11 

2 for $1.70 I 


LED HOLDERS_ „ 

Two piece holder ' J 
for jumbo LED 

10 for 654 100 for$5.C 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
indicator. Clear Lab d 

4 lor $1.00 


TOLL FREE ORDERSONLY QUANTITIES LIMITED 

1 800 826 5432 MINIMUM ORDER $10.00 

(ORDER ONLY) USA: $3 00 SHIPPING 

(IN CALIFORNIA. 1 800 258 6666) FOREIGN ORDERS: 
ALASKA. HAWAII. INCLUDING SUFFICIENT! 

OR INFORMATION SHIPPING 

(213)380 8000 NO COD.! CALIF RES. ADD 6’z% 


D.RS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker. 
snap mounts in ^ 

7 4 ' x 1 '/* hole f 

Orange lens 16 amp *J\| ^ 

contact .IrfLJ 

$1.50 TJJJr 

MINI-PUSH BUTTON 

S.PS.T momentary Q 
normally open vfv 

W bushing rA 

Red button. 

354 each Ej] 

10 for $3.00 BB 

Crf jSNAP ACTION 
ly- SWITCH 

Cherry elect. #E-21. N O. or N.C 
0.1 A contacts Suitable for alarms 
and other low energy circuits. 

W lever. 

454 EACH 10 FOR $4.20 

ROTARY ACTION 
MICRO .———^ 

OMRON »C-5G3-C41 rp^jEj 
Clockwise action micro 
used in coin operated [•) 
mechanisms and low torque 
operations. 

RATED: 5amps@ 125 Vac. 

$1.25 each 10 for $11.00 

LARGE QUANTITIES AVAILABLE 
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PRACTICALLY SPEAKING 


build a bench power 
supply 

A popular project for Amateurs and 
other electronic hobbyists is the direct 
current (DC) power supply for the 
shop workbench. Amateurs are often 
tempted to build their own power sup¬ 
plies because commercial models may 
be relatively expensive, especially 


when "junkbox" parts are readily avail¬ 
able. We also often find that voltage 
and current rating, in particular, are 
not to our liking. For example, many 
± 12 VDC power supplies offer only 
100 or 500 mA of current — which 
seems terribly little! 

The DC power supply described 
below can be easily built by almost 


anyone, is easily adapted to other vol¬ 
tages or currents and as shown, is 
already more flexible than most com¬ 
mercial bench power supplies. 

In designing this power supply, my 
selections were dictated by my own 
needs, which are, I hope, similar to 
yours. Because I work a lot with oper¬ 
ational and other linear 1C amplifiers, 










I needed either ± 12 VDC or ± 15 VDC 
at a current of 500 mA or more per 
voltage (e.g., - 12 VDC at 500 mA, or 
more). Because some of my projects 
have been extensive, and also because 
1-ampere components are so easily 
available, I built a ± 12 VDC dual¬ 
polarity power supply that provides 1 
ampere at both voltages. 

The DC power supply also had to 
provide a variable 0 to 15 VDC at 5 
amperes. In addition, a supply capa¬ 
ble of being adjusted for 5 volts would 
power TTL digital circuits that include 
most of today's 64K single-board 
microcomputers. 

Digital projects are not my only rea¬ 
sons for needing a brutish variable 
voltage power supply. Sometimes I 
repair (or operate) my 2-meter FM 
mobile rig in the house. And others will 
occasionally ask me to look at, test, fix 


or otherwise wave a magic wand over 
VHF-FM marine radios — some of 
which are merely high-priced versions 
of popular ham rigs! For these jobs, I 
set the output voltage to + 13.8 VDC 
(or + 13.6 VDC for some models), and 
can deliver up to 68 watts with the 5 



fig 2 Completed power supply 


parts list 


T1 

T2 

CRB1 

CRB2 

Cl 

C2 

C3 

C4 

C5.C6 

C7.C8.C9.C10 

C11.C12. 

C13 

CR1 — 4 

R1 

R2 

SI 

U1 

U2 

U3 

FI 

F2.F3 

F4 


12.6 VAC RMS at 5 amperes (or morel) 

25.6 VAC RMS at 3 amperes center-tapped 
50-volt PIV at 12 amperes bridge rectifier 
50 volt PIV at 1 ampere bridge rectifier 
(note: 1000 volt PIV used in the original). 

10,000 nF/35 tO 50 WVDC (or two 5000 

nF in parallel) 

1 nF/35 to 50 WVDC 
10 nF/25 WVDC 
1 fiF/25 WVDC 
2200 jiF/35 WVDC 
0.1 iiF/50 WVDC 
1 nF/25 WVDC 
0.001 nF to 0.01 il/ 50WVDC 
disc ceramic 

1N4002 (or any 1N4XXX up to 1N4007) 

120 ohms/0.5 watt 

5000 ohm potentiometer 

SPDT switch rated for 110 VAC or higher 

LM338K 

LM-340K-12 (or "K" packaged 7812) LM340K-12 
LM320K-12 (or “K" packaged 7912) 

3-ampere fuse 
2-ampere fuse 
10-ampere fuse 


Miscellaneous: four chassis-mounted fuseholders, heatsink 
for U1 (see fig. 2), chassis or cabinet, output 
terminals of your selection (most will use binding posts or 
j barrier strips). 


amperes of current available. This 
power supply will handle a 50-watt 
mobile rig nicely. 

Another design requirement was 
that all voltages be regulated. This 
requirement not only allows precise 
operation, but also reduces rectifier 
ripple to nearly zero. While most of the 
projects I build don’t specifically 
require voltage regulation, none are 
harmed by it. On the other hand, 
projects that require voltage regulation 
usually can't do without it, so I provide 
regulated voltages to all projects. 

In the sections below, we'll discuss 
the design of the power supply, pay¬ 
ing some attention to the rules of 
thumb used. These rules will permit 
you to design and build similar power 
supplies of your own. After all, the cir¬ 
cuit for the + 12 VDC fixed supply is 
good for any 100 mA to the 3 Ampere, 
three-terminal 1C voltage regulator. 

design 

The power supply has two sections, 
as evidenced by the 1.0 to-15 VDC at 
5 ampere variable and ± 12 VDC at 1 
ampere (per side) dual polarity fixed 
supplies. Because custom trans¬ 
formers are neither cheap nor easily 
obtained, I used separate transformers 
for this project. 

The requirement for most three 
terminal 1C voltage regulators is that 
the input voltage be + 2.5 volts higher 
than the rated output voltage. For the 
12 VDC supplies, therefore, we need 
14.5 VDC or more from the rectifier/fil¬ 
ter circuit; for the 0 to 15 VDC supply, 
we need 17.5 VDC from the recti¬ 
fier/filter. 

So how do we obtain the needed 
voltages? In most cases, we will have 
to specify the AC secondary voltage of 
the transformers, so we must be able 
to relate that specification (an RMS 
voltage) to the required voltage. Keep 
in mind that for sine waves, the out¬ 
put of the rectifier is very nearly the 
peak voltage of the transformer secon¬ 
dary winding. In order to find the mini¬ 
mum RMS voltage rating, we must 
multiply the required DC voltage 
needed by 0.707. For the 12 VDC sup 
plies, where the input must be 14.5 
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fig. 3. Using a DPM for output current metering. 


VDC or more, then: 0.707 x 14.5 = 

10.5 voits RMS, which means that the 
RMS rating of the transformer secon¬ 
dary must be 10.5 VAC RMS (or 
more). For the 0 to 15 VDC supply, 
where the voltage to the regulator 
input must be 17.5 volts DC or more: 
0.707 x 17.5 = 12.4 VAC RMS (or 
more). In both cases, the next higher 
"standard" transformer rating is 12.6 
VAC RMS. 

The transformer used for the 0 to 15 
VDC at 5-ampere supply needs a 
secondary current of 5 amperes or 
more. Being conservative in such mat¬ 
ters (by virtue having had to repair too 
many burned-out power supplies over 
the past two decades), I selected a 

12.6 VAC RMS at 8 ampere model 
from a mail-order catalog, though I 
would have preferred 10 amperes). 
Note: surplus military transformers are 
usually derated considerably, so they 
can generally be used by Amateurs at 
a higher rating. 

The +VDC dual polarity supply 
presents a special problem because we 
would ordinarily need two 12.6 VAC 
transformers, one for each polarity. 
For this case, I selected a 25.2 VAC 
RMS (or higher) transformer that has 
a center-tapped secondary winding. 
With the center tap used as the ground 
(or common) reference, we essentially 
have two 12.6 VAC RMS transformers 
sharing a common secondary. 

The current rating of the 25.2 VAC 
RMS transformer needs to be at least 
2 amperes (1 ampere for each polar¬ 
ity), plus a safety margin. This extra 
rating is needed because I used a sin¬ 
gle fullwave bridge rectifier as if it were 
two halfwave bridge rectifiers. This 
rectification scheme requires a 40 per¬ 
cent margin, or 0.8 amperes in this 
case. Thus, the transformer rating had 
to be 25.2 VAC RMS (or higher) at 2.8 
amperes (or more). My local Radio 
Shack had one on sale (but not in the 
catalog!) that was rated at 25.6 VAC 
RMS at 3 amperes with a center- 
tapped secondary. It filled the bill 
nicely. 

Rectifiers CRB1 and CRB2 were 
selected according to two different rat¬ 
ing criteria: peak inverse voltage (PIV) 


and forward current. Although both 
rectifiers were bought as pre-made 
bridge "stacks," yours can be made 
from discrete rectifier diodes as shown 
in the inset in fig. 1. 

The required PIV voltage rating is 
determined from the applied forward 
voltage, and is a minimum rating; 
higher PIV is permitted, and may even 
be desireable. The usual rule of thumb 
is that the PIV rating of the diode in 
a filtered DC power supply be 2.82 
times the applied RMS forward volt¬ 
age. Since 12.6 VAC RMS is applied, 
the minimum acceptable PIV rating is 
2.82 x 12.6 VAC RMS, or 36 volts. 
The next higher standard PIV rating is 
50 volts PIV. 

The forward current for CRB1 is 5 
amperes; and for CRB2 it is 1 ampere. 
Because I prefer a substantial margin, 
I selected a 12-ampere chassis- 
mounted model for CRB1. Rectifier 
CRB2 was rated at 1 ampere at 1000 
volts PIV because these are almost 
universally available, and stacks 
greater than 1 ampere are both more 
expensive and less easily obtained. 

The filter capacitors are selected 
according to a 2000 ^F/ampere rule of 
thumb, so 10,000 nF was used for Cl 
and 2000 pF was used in each of the 
12 VDC supplies (C7 and C8). In both 
cases, the voltage rating (WVDC) 
must be greater than the rectified out¬ 
put voltage — or not less than 25 
WVDC given that standard voltages 
must be used. For a margin of safety, 

I selected 50 WVDC for Cl and 35 
WVDC for C7 and C8. 


The other capacitors in the circuit 
are for noise immunity protection. The 
lone exception is the optional capaci¬ 
tor, Cl3. This capacitor is needed by 
those who work on transmitters or 
other devices that emit RF energy. 
Radio frequency signals that get onto 
the output leads are transferred into 
the power supply and become a 
source of problems. Place a 0.001 pF 
to 0.01 n F disk ceramic capacitor 
across the output. This capacitor must 
be mounted directly on the output ter¬ 
minals, not on the circuit board. In 
general, use a value closer to 0.001 pF 
if you work only on VHF equipment, 
and closer to 0.01 jtF if HF and lower 
frequencies are anticipated. Keep in 
mind that the HF value might be indi¬ 
cated if you plan to monitor 2 meters 
while operating on HF, even though 
the power supply will never be used for 
HF equipment. 

There are four 1N4002 (or any 
1N4XXX-series diode up to 1N4007) 
rectifier diodes in this circuit. These 
diodes are used to protect the 1C volt¬ 
age regulator, especially at turn-off. 
Charge stored in the various capacitors 
can be dumped back into the regula¬ 
tors in a disastrous manner, and the 
diodes provide a less dangerous path. 
Normally, diodes CR1 through CR4 are 
reverse-biased. 

construction 

Figure 2 shows the construction of 
the power supply. Although I used a 
simple aluminum chassis and bottom 
plate, you might opt for a cabinet. My 
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$ 219 


95 Suggested 

Amateur Net Price 


The AEA model PK-80 Ls a wired, 
tested, and calibrated version of the 
famous TAPR TNC-2 and comes with a 
one-year conditional AF.A warranty. 

You can interface the PK-80 with 
any ASCII terminal or a personal 
computer and standard terminal 
software. The PK-80 is loaded w ith all 
the latest AX.25 version 2.0 software 
and advanced packet hardware 
circuitry that makes the TNC-2 the 
newest benchmark for comparision. 


Compare the following as represen¬ 
tative of the advanced new features 
relative to the competition. 


• Hardware HDLC for full duplex 

• True Data Carrier Detect (DCD) 
for HF operation 

• Operates with 300. 1200, 2400, 
4800, and %00 baud terminals 

• Five front-panel status indicators 

• Multiple connect 

• Connect check (poll final hit) 
fully implemented 

• Connect ACTO response message 

• Only three commands necessary 
for making standard contacts 

• 82 software commands possible for 
the most demanding requirements 


Prices ;ind Specifications Subject to C h.ingc 
Without Notice or Obligation. 

ADVANCED ELECTRONICS APPLICATIONS. INC. 
P.0. Box C-2160. Lynnwood. WA 98036-0918 
TELEX: 6972496 AEA INTL UW 
(206) 775-7373 

AEAEAEAE 
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selection was dictated by the physical 
configuration of my workbench. 

Both transformers are mounted on 
the chassis, as are capacitor Cl and 
the heatsink for U1. Keep in mind that 
either U1 must be insulated from the 
heatsink (the method I selected), or 
the heatsink must be insulated from 
the chassis. The reason for this 
requirement is that the output termi¬ 
nal of U1 is the regulator case. If you 
opt for insulating U1, then buy a tran 
sistor mounting kit. 

Another option is the type of poten¬ 
tiometer selected for R2. In my case, 
I used a remotely located potentio¬ 
meter on top of the workbench; you 
might prefer the pot on the same cabi 
net as the rest of the supply. Alterna 
tively, you might prefer a trimmer 
potentiometer for set-and-forget oper¬ 
ation. 

There are two other options for you 
to consider. First, do you want an out 
put voltmeter, especially on the 0 to 15 
VDC supply? I used an outboard meter 
— my normal bench digital multimeter. 
You, however, may want to obtain 
either analog or digital panel meters 
and install them across the 0 to 15 
VDC output. 

The second option is a current meter 
for the 0 to 15 VDC supply. A 0 to 5 
ampere analog meter can be con¬ 
nected in series with either output line, 
but if you want a fancy digital meter, 
take a look at fig. 3, in which the cir¬ 
cuit of the 0 to 15 VDC supply is 
shown modified for metering. We can 
either break the positive output line as 


shown, or break the negative output 
line at point "A" and insert a 0.1 ohm, 
2.5 watt resistor. These resistors can 
be made from several parallel con¬ 
nected wirewound resistors, or bought 
as a single 0.1 ohm unit. (Automotive 
electronics use such resistors under 
the name "fusistors."). This value is 
selected because it will produce a volt¬ 
age drop (according to Ohm's law) of 
E = IR = (1 Amp) x (0.1 ohm) or 0.1 
volt per ampere. This means that the 
output current is numerically the same 
as the voltage reading. For example, 
when 5 amperes are drawn, the volt¬ 
age drop across Rm is 0.5 volts, or 500 
millivolts. If you buy or build a 0 to 
1.999 volt 3-1/2 digit digital panel 
meter (DPMI, then the reading at 5 
amperes would be "5.00." Thus, we 
can monitor current down to steps of 
10mA (example: "2.45 V" corresponds 
to 2.45 amperes). Turn off or other¬ 
wise delete the "V" label on the meter, 
however. 

conclusion 

The project above is a nearly ideal 
bench power supply for almost all elec¬ 
tronic hobbyists hams, computer 
enthusiasts and general electronic 
hobbyists alike. It will provide voltages 
up to 15 VDC at currents up to 5 
amperes and also be set to + 5.00 volts 
to power digital projects up to 5 
amperes. The dual polarity is more 
than enough for all but the most 
demanding (and large) projects. Yet 
it's duck soup to build! 

ham radio 



GUS BROWNING, W4BPD’s 

DX’ERS MAGAZINE 

For over 17 years, Gus's OX ERS MAGAZINE has 
brought thousands ot DX’ERS worldwide, timely, 
pertinent information on when and where to find 
those elusive OX stations. 

Gus’s personable, chatty writing style and his years 
of DX operating experience makes the OX ERS 
MAGAZINE a unique publication One year $14 00 
USA. Canada & Mexico 

Gus also prints high quality QSLs and other related items. 
125 Write today lor a free sample of his QSLs and DX'ERS MAGAZINE. 

Gus Browning, W4BPD • P0 Drawer 405 • Cordova, SC 29039 












40m Phased Array 
—the Easy Way! 
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OPTI • PH ASOFT by Bailey Tech 

■ Change direction instantly 

■ High F B. adjustable phasing 

■ Low SWR over entire 40m band 

■ Just 2 dipoles gives 4 db gam 

tf*11Q QC Also AvailAtM# *ith matcfwKl 
4)liy o<)ot*sandfMd 


Check. MO. VISA. M/C 
Call or Write lor Complete Catalog 
TET Antennas. Larsen. Hy-Galn, 

Alpha Delta, etc 

suflSoNics 

1587 U.S. 68 N Xenia, OH 45385 
(513) 376-2700 ^ i M 


AUTHORIZED KENWOOD 
l-COM RADIO DEALER 
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H L HCASTER INC 203 BucMunnon Pike CUrLstxiig «V 
VI 26301 Clatksbuig Ptiont 13041 624 5485 or W Va toll 
Fiw I 800 352 3127 

HAROLD HEASTER KA80HX 91 RidgelteW Plact. Orniond 
Beach FI 32074 Florida Phone (904) 6734066 

NEW NATION WIDE TOLL FREE TELEPHONE 1 *0044 RA0I0 
1-600*4-72346 

Call us tor a quotation WE WILL SAVE YOU MONEY' 


For more than 4 years, QEX. THE 
ARRL Experimenters' Exchange has 

filled the gap between the experi¬ 
menter's personal notebook and the 
content requirements of mass-cir¬ 
culation periodicals. QEX with its 
new look and expanded content 
should be even more appealing to 
those interested in expanding the 
technical frontiers of amateur radio. 
You are invited to watch the results 
of the metamorphosis of QEX when 
it goes from a newsletter to a mini- 
technical journal effective with the 
March issue! Use the order form to 
sign up to receive QEX each month 


QEX ORDER FORM 
ARRL - 225 MAIN STREET 
NEWINGTON, CT 06111 USA 

□ Renewal □ New Subscnption 

For 12 Issues ol QEX In the U.S. 

□ ARRL Member $6 00 □ Non-Member $12 00 
In Canada. Mexico, and U.S. by Firsl Class Mall 

□ ARRL MemberSt 1 00 □ Non-Member $17 00 
Elsewhere by Airmail 

□ ARRL Member $21 00 D Non-Member $27 00 
Remittance must be in U S funds and checks 

must be drawn on a bank tn the U S Prices 
sub|ect to change without notice Or charge my 
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New 20-pg wholesale catalog tor the radio 
collector/hobbyist Antique, hard-lo-lind and 
modern tubes Also translormers. capacitors 
and parts tor lube equipment and books, etc 


Antique Electronic Supply 

688-F W. First Street 
Tempe, AZ 85281 
602/894-9503 


TUBES—2,000 TYPES 
DISCOUNT PRICES! 


Measure Up With Coaxial Dynamics 
Model 85A Termination Wattmeter 

A direct-reading instrument for servicing 50 ohm communication systems and 
maintaining them at peak operation. 

The Model 85A features: 

• Dry load no coolant required. . 

• Replaceable connectors, interchangeable without affecting instrument 
calibration. 

• Four power ranges easily switchable — 

0-3/15/50 and 150 watts scale 

■ 

authorized Coaxial 
Dynan 

representative or 
distributor in our w 

world-wide sales <■ ’«k 

networn " *' '' ' 

HHH 


r ^ riA y |A l J^^^15210 Industrial Parkway 

LUAaIAL Cleveland. Ohio44135 

DYNAMICS, INC. 216-267-2233 1-800-COAXIAL 

Telex: 98-0630 

Service and Dependability. A Part of Every Product 


NOW! 

Better than Ever 
Improved Graphics 
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Luxor lias been Ku ready long before the 
rest of the world ever heard of satellite television. 


Then came the eighties when we intro¬ 
duced America to its first Ku and r 
C-band block receiver: Luxor’s Li 
9570 Mark II. 


O *0(( 


Tbday there’s a full line 
of Luxor Systems. Like 
our 9995, designed as an 
inexpensive stand alone 
or for multiple television 
installations. 

And now the Luxor 
9900—the world’s easi¬ 



est to use Satellite Tele¬ 
vision System. 

Call Luxor at 
1-800-245-9995. 


Luxor Ku Antennas 
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ASTROIM 

CORPORATION 



INSIDE VIEW - RS-12A 



MODEL RS-50A 


RM-A Series 



MODEL RM-3SA 


RS-A SERIES 



MODEL RS-7A 


RS-M SERIES 

& 

MODEL RS-35M 


VS-M SERIES 



MODEL VS-20M 


RS-S SERIES 



MODEL RS-12S 


2852 Walnut Ave., Unit E 
Tustin, CA 92680 
(714) 832-7770 


Canadian Distributor 
Eostcom Industries, ltd 
4511 Chesswood Dr. 

Downsview, Ontorio, Canada M3J 2V6 
(416)638-7995 


ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY 

• RUGGED • RELIABLE • 

RS and VS SERIES 


SPECIAL FEATURES 

PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED 

• INPUT VOLTAGE: 105 - 125 VAC 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 

• OUTPUT VOLTAGE 13 8 VDC ± 0.05 volts 

trom excessive current & continuous shorted output 

(Internally Adjustable: 11-15 VDC) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 

• RIPPLE: Less than 5mv peak to peak (full load 

except RS-4A. 

& low line) 

• MAINTAIN REGULATION & LOW RIPPLE at low line 


input Voltage 


• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 


• THREE CONDUCTOR POWER CORO 


• ONE YEAR WARRANTY • MADE IN U.S.A. 




MODEL RS-50M 



MODEL VS-50M 


19" X 5 V* HACK MOUNT POWER SUPPLIES 



Continuous 

ics- 

Site (IN) 


Shipping 

Model 

Duly (AMPS) 

(AMPS) 

NXWXD 


Wl. (lbs.) 

RM35A 

25 

35 

5'/4 x 19 x 

12 V? 

38 

RM 50A 

37 

50 

5V4 x 19 x 

12V? 

50 

Separate Volt and Amp Meters 





RM35M 

25 

35 

5V4 x 19 x 

12V? 

38 

RM 50M 

37 

50 

5’/4 x 19 x 

12 V? 

50 


MODEL 

Continuous 

Duly (Amps) 

ICS* 

(Amps) 

Size (IN) 
HsWXD 

Shipping 
Wt (Ibt) 

RS-4A 

3 

4 

3V. x 6 Vi x 9 

5 

RS-7A 

5 

7 

3V« x 6 V> x 9 

9 

RS-7B 

5 

7 

4 ■ 7V, . 10". 

10 

RS-10A 

7.5 

10 

4 x 7 Vi x 10 V. 

11 

RS-12A 

9 

12 

4'/i x 8 x 9 

13 

RS-20A 

16 

20 

5x9x10Vi 

18 

RS-35A 

25 

35 

5x11x11 

27 


37 

50 

6 x 13V. x 11 

46 


' Swilchabie voU and Amp meter 



Continuous 

ICS* 

Size (IN) 

Shipping 

MODEL 

Duty (Amps) 

(Amps) 

HlWiD 

Wt (lbs) 

RS-12M 

9 

12 

4 Vi x 8 x 9 

13 

RS-20M 

16 

20 

5 x 9 x lO'/z 

18 

RS-35M 

25 

35 

5x11x11 

27 

RS-50M 

37 

50 

6 x 13V. x 11 

46 


Separate Volt and Amp Meiers 

Output Voltage adjustable from 2-15 volts 

Current limit adjustable trom 1.5 amps to Full Load 


MODEL 

Continuous Duly 
(Amps) 

eis.svocsiovocasvoc 

ICS* 

(Amps) 

@13.BV 

Size (IN) 
HxWxD 

Shipping 
Wl (lbs) 

VS-20M 

16 9 4 

20 

5x9x10'/? 

20 

VS-35M 

25 15 7 

35 

5x11x11 

29 

VS-50V 

37 22 10 

50 

6 x 13V. x 11 

46 


' Built in speaker 



Contlnous 

ICS* 

Size (IN) 

Shipping 

MODEL 

Duly (Amps) 

Amps 

H x W i 0 

Wl (lbs) 

RS 7S 

5 

7 

4 x 7)4 x 10H 

10 

RS 10S 

7.5 

10 

4« 7 Vi x ion 

12 

RS-IOUFor LTR) 

7.5 

10 

4 9 13 

13 

RS 12S 

9 

12 

4'/, x 8 x 9 

13 

RS20S 

16 

20 

5 x 9 «ion 

18 
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ham radio 


TECHNIQUES - ■ 


more on the G5RV 
antenna 

Although the G5RV multiband wire 
antenna has been popular overseas for 
some years, it's not well known in this 
country. But I've written about it occa¬ 
sionally in this column, and from the 
feedback I get in my mail, interest in 
this antenna appears to be growing. 
And why not? It's an inexpensive 
antenna that allows operation on more 
than one Amateur band without the 
necessity of using an auxiliary antenna 
tuner. 

The basic antenna, popularized 
some years ago by R.L. Varney, 
G5RV, is shown in fig. 1. The design 
covers 7, 14, and 28 MHz, supposedly 
with a low value of SWR on each 
band, and is fed with a 75-ohm coax 
line. In practice, the measured SWR 
on the line is below 1.5:1 at the low 
frequency ends of the 10- and 
20-meter bands, but is quite high 
across the 40 meter band. 

Since most ham equipment is stan¬ 
dardized on a 50-ohm transmission 
line, the G5RV design provides less 
than optimum performance when this 
coax is used for the feeder. 

In 1981, W5ANB designed a modi¬ 
fied version of the G5RV antenna 2 that 
provided good performance on the 7, 
18, and 28 MHz bands when fed with 
a 50-ohm transmission line (fig. 2). 
Because the 18 MHz band is, as of this 
writing, not yet open to Amateur com¬ 
munications, the W5ANB antenna is 
useful only on the 7- and 28-MHz 
bands. Even so, this design demon¬ 
strates that changing the antenna 
dimensions moves the SWR response 
curve between various Amateur 
bands. 

There the matter rested until Brian 
Austin, ZS6BKW, derived a computer 


program for the G5RV antenna that 
permits the designer to vary the 
antenna parameters and observe the 
results. The starting point of his inves¬ 
tigation was the G5RV and the 
W5AIMB models. Brian experimented 
with various modifications of these 


300 OHM 
"RIBBON" LINE - 


34'(10.37m) » VF 


- 75 OHM LINE 


fig. 1. The original G5RV multiband 
antenna. 


B8‘ 3"<ee.9m) 




—T- 

300 OHM 


se'a'Ult.lBm) x VF 

"RiBBOft" LINE -• 


_A 


! 

SO OHM LINE 


fig. 2. The W5ANB version of the G5RV 
antenna. 


designs and tested his results on a 
model antenna range. The experi¬ 
ments eventually provided a G5RV- 
type antenna that produced a better 
impedance match to a 50-ohm line on 
various bands than did either of the 
two earlier designs. 

the ZS6BKW multiband 
antenna design 

Dimensions for the ZS6BKW 
antenna design are shown in fig. 3. 


The antenna is fed with a 50-ohm coax 
line and provides a good match to it 
on the 7, 14, 18, 24, and 28 MHz 
bands. Only the 21 MHz band is omit¬ 
ted. The respective SWR curves for 
this antenna are shown in fig. 4. 

This design looks like the long- 
sought-after multiband antenna, but 
note that the two-wire transformer 
section must be built using 400-ohm 
line. Unfortunately, this line is not 
commercially available, although a 
home-made line can be built from No. 
14 gauge wire spaced 0.9 inch (22.8 
millimeters) between centers. Alterna¬ 
tively, a commercial 450-ohm ladder 
line with a polyethelene dielectric may 
be used. This oversized line has holes 
punched in the insulating web and the 
impedance is close enough to the 
desired value to provide satisfactory 
operation.* 

Although the design doesn't call for 
it, I believe it's a good idea to a place 
1:1 balun at the junction of the coax 
line and the two-wire transformer sec¬ 
tion. Alternatively, the coax can be 
wound into an RF choke coil to sup¬ 
press unwanted antenna currents from 
travelling down the outside of the 
outer shield of the line. Four turns of 
line wound into a coil whose diameter 
is about 15 times the diameter of the 
cable will suffice. 

the ZS6BKW antenna using 
300-ohm line 

Brian, ZS6BKW, determined from 
his computer program that by chang¬ 
ing the lengths of the antenna sec¬ 
tions, the design could be modified to 
use a 300 ohm line for the two-wire 
transformer. This line is universally 


*Saxton No. 1562 line (450 ohms), manufactured by 
Saxton Products, 215 North Route 303, Congers, New 
York 10920. 
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9 Z'e"(S8.lm)x 


900 OR 400 
OHM LINE 


40* (12.2m) 
36Vm£mJ # 



SO OHM 
FEEDPOINT 


fig. 3. Physical dimensions for ZS6BKW 
multiband antenna. For 300 ohms line, 
use lower dimensions (*). 
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fig. 4. Representative SWR curves of 
ZS6BKW antenna. 


available. The SWR curves for the var¬ 
ious bands for this antenna are very 
close to those shown in fig. 4. This 
modified version seems to be the inex¬ 
pensive, five-band wire antenna 
desired for many years by radio 
Amateurs! 

building the ZS6BKW 
multiband antenna 

A complete set of physical dimen¬ 
sions for the ZS6BKW antenna is 


given in fig. 3. It's easy to construct. 
Just string the flat top out between 
two supports and attach the transmis¬ 
sion line so that it departs at right 
angles to the antenna. No special 
precautions need be observed beyond 
simply waterproofing the joint 
between the two-wire line and the 
coax line to prevent moisture from 
entering the coax. 

The SWR curves on each band are 
affected by the height of the antenna 
above ground. If you want to alter the 
shape of the SWR curve on a particu¬ 
lar band, you can change the 
antenna's elevation — but remember 
that if you do this, the SWR curves for 
the other bands will also change. The 
best SWR curves for all bands were 
found at an antenna elevation of about 
42 feet (13 meters) above ground, 
although good results were obtained 
with the antenna as low as 23 feet (7 
meters). 

Tests were run on the ZS6BKW 
antenna configured as an inverted-V. 
The apex of the V was 40 feet (12 
meters) high. When the angle between 
the wires was lowered from 180 
degrees to 90 degrees, it was found 
that the resonant frequency dropped 
about 80 kHz in the 14 MHz band and 
about 125 kHz in the 24 and 28 MHz 
bands. This was thought to be due to 
the additional capacitance between 
the ends of the antenna and ground. 

the RF light bulb revisited 

In my October, 1985, column, I 
spoke about the QRM-possibilities of 
the RF-actuated light bulb and voiced 
the hope that “some enterprising 
Radio Amateurs would have appropri¬ 
ate facilities at hand to examine RF 
light bulbs." 

The investigation had been taken up 
by the ARRL, which ran extensive 
tests on the bulbs and filed comments 
with the FCC on Docket 83-806, which 
concerns the regulations that may be 
required for these devices. 

Paul Rinaldo, W4RI, Editor of QST, 
forwarded a copy of the ARRL filing 
to me. The extensive tests indicated 
that with a typical American Phillips 
SL-18 lamp, "... interference may be 


expected in residential environments 
from RF lighting devices to broadcast 
band receivers and, to varying extents, 
HF receivers when the antenna is 
located near the bulb. However, the 
RF noise emanating from the test lamp 
was insufficient to cause interference 
to a typical Amateur Radio station with 
outside antennas if the lamp is inside 
or located in an adjoining residence." 

The report continues, "From the 
point of view of interference potential 
to Amateur Radio stations, the League 
believes it both necessary and suffi¬ 
cient for the Commission to require 
labelling of each RF light bulb to pro¬ 
vide user information to educate con¬ 
sumers and users about interference 
potential to radio receivers .... This 
is important not only from the point of 
view of the licensed Amateur who 
might purchase a bulb for his own use 
but also to insure that the neighbor of 
a licensed Amateur who suffers inter¬ 
ference to a broadcast receiver from an 
RF light bulb does not wrongfully 
blame the Amateur for "causing" the 
interference." 

good show, ARRL! 

However, the battle over the RF 
light bulb continues. In the fall of 1985, 
the FCC relaxed certain regulations 
governing the use, marketing, and cer¬ 
tification of RF lighting devices and 
ISM (industrial-scientific-medical) 
devices, all of which broadcasters 
claim will interfere with AM reception. 3 
National Association of Broadcasters 
(NAB) Staff Engineer Michael Rau 
stated that the relaxed rules makes AM 
reception "especially vulnerable" 
because they do not address interfer¬ 
ence experienced below 30MHz. 

A battle seems to be brewing 
between the NAB, which represents 
broadcasters, and the NEMA (National 
Electrical Manufacturers Association), 
which states that the FCC is being 
"very realistic in its simplification of 
administrative responsibilities and cer¬ 
tification laws involving the marketing 
of RF lighting devices." 

So there you are. The NAB and the 
NEMA are both pulling and hauling on 
the FCC with regard to regulations 
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NEW from TEN-TEC 

Easy-to-use, low-cost OSCAR 
Mode B station 


i. i i i i J. H 

It 

$ H 


Model 2510 Mode B OSCAR station 

Eliminates separate converters and 
other equipment Transmits 435-435 5 
MHz; receives 145.5 146 MHz and 
down converts to 28-30 MHz GaAs 
FE> preamplifier 10 watts on both SSB 
and CW. Runs on 12 volts DC 

LIST PRICE $549 

Call or write TODA Y tor your price. 

the_ 

HAM STATION 


PO Box 4405 • 220 N. Fulton Ave. 
Evansville. IN 47710 

For Orders or price checks call 

(800) 523-7731 
Indiana (812) 422-0231 

For Service (812) 422-0252 

Atoi MC VISA anti COOs welcome Frnighl FOB 
Evansville 




FREE CATALOG 

Includes all Current. Obsolete, An 
tique. Hard To-Find Receiving, 
Broadcast, Industrial. Radio/TV 
types LOWEST PRICES. Maior 
Brands, In Stock. 

UNITY Electronics Dept. H 
P.0. Box 213 ^ j 

Elizabeth, NJ 07206 


SAY YOU SAW IT 
IN 

HAM RADIO 


TOUCH TONE® CONTROL 


NEVER BEFORE HAS SO MUCH CONTROL. 
COST SO LITTLE!! 

MODEL CS-16 $164 Amateur n., I MODEL CS-1688 $189 a 


.•s -r 



Two Independent user programmable 
three digit passwords permit hierarchy 
control. 

The secondary (user) password can 
only access 8 of the 16 latched ion/offi 
functions. 

However full 16 function control is 
available to control operators using 
the primary password. Additionally 
secondary password access can be 
enabled/disabled with a special 
primary password command. 

Our CS-16 puts repeater control 
ops IN CONTROL. 


Our new CS-1688 is the most powerful 
touch tone controller in the industry! 
DIP switch programmability allows 
you to choose any of these ten 
mode/function combinations... 

OUTPUT FUNCTIONS 

D1234567 8 9 0 • « A 8 C 


0 LAtCHEO 
ti LATCHED 
« MOMENTARY 
8 MOMENTARY 
1 OF t) SELECT 
t OF A SELECT 
I Of 0 SELECT 


*nd 

arm I < 
4V and 
TV and 1 ( 
and 

and * I 
and 

-16 LATCHED - 
16 MOMENTARY 
t Of if. SELECT 


n MOMENTARY 
• OF 6 SELECT 
6 LATCHED 
1 OF H SELECT 

H MOMENTARY 

i OF A SELECT 
« LATCHED 


COMMON FEATURES 


• Open collector (can drive relays 
directly) and logic outputs for each 
of the 16 functions 

• SSI-202 central office quality XTAL 
controlled tone decoder 

• Adjustable pre-amp accommodates 
10MV-2 volt input 

• Retransmission of control tones 
can be eliminated by use of either 


open collector or data strobe logic 
outputs 

• Operates from 10-25 olts DC. 
Reverse polarity protected 

• 4y» * x 6'/i" glass board with 44 
pin gold plated edge connector 

• Comes complete with manual and 
mating connector 

Add S3 00 P&H California residents add sales lax 


Call or write tor information on these signaling products also: 

Model CS-10 DIP relay board packages 10 DIP relays. 

Model CS-100 . A 19" rack mount that houses a control card and two 
CS-10's All inputs and outputs available on convenient barrier strips. 


TYPICAL REPEATER CONTROL APPLICATIONS 

HI/LO POWER — PL/COR - TIGHTrLOOSE SQUELCH - OPENICLOSED SQUELCH - 
REPEATER ON/OFF - AUTOPATCH ON/OFF - TOLL RESTRICT ON/OFF RINGBACK ON/OFF - 
LONG/SHORT HANGTIME ANTENNA 1/ANTENNA 2 - REMOTE BASE ON/OFF - F./F, - 
AUX LINK ON/OFF — TONE MUTING ON/OFF - SPARE TRANSMITTER IN/OUT — ETC ETC 

SELECTOR MODE APPLICATIONS 

1 OF N FREQUENCIES - 1 OF N PHONE LINES 1 OF N ANTENNAS — 1 OF N HEPEAIEHS ETC 


7 CONNECT 23731 Madison St. 

SYSTEMS Torrance, CA 90505 

INCORPORATED Phone (213) 373-6803 I 
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CALLBOOKS 


The "Flying Horse" 
has a great new look! 

It’s the biggest change in Callbook history! 
Now there are 3 new Callbooks tor 1986. 

The North American Callbook lists the 
amateurs in all countries in North America 
plus those In Hawaii and the U.S. possessions. 

The International Callbook lists the calls, 
names, and address Intormation tor licensed 
amateurs In all countries outside North 
America. Coverage Includes Europe, Asia, 
Africa, South America, and the Pacific area 
(exclusive of Hawaii and the U.S. posses¬ 
sions). 

The Callbook Supplement Is a whole new 
Idea In Callbook updates. Published June 1, 
1986, this Supplement will include all the 
activity for both the North American and 
International Callbooks for the preceding 
6 months. 

Publication date for the 1986 Callbooks Is 
December 1, 1985. See your dealer or order 
now directly from the publisher. 


a North American Callbook 
Incl. shipping within USA 
Incl. shipping to foreign countries 


□ international Callbook 
Incl. shipping within USA 
Incl. shipping to foreign countries 


$25.00 

27.60 


$24.00 

26.60 


o Callbook Supplement, published June 1st 
Incl. shipping within USA $13.00 

Incl. shipping to foreign countries 14.00 

SPECIAL OFFER 

o Both N.A. & international Callbooks 
Incl. shipping within USA $45.00 

Incl. shipping to foreign countries 53.50 


Illinois residents please add 6V«% sales tax. 
All payments must be In U.S. funds. 


RADIO AMATEUR II 

callbool 

Dept. F 

jjyj* 925 Sherwood Dr., Box 247 
Lake Bluff, IL 60044, USA 

Tel: (312) 234-6600 |_ 


concerning certification of ISM equip¬ 
ment and the residential use of con 
sumer RF devices that might cause 
radio interference. The outcome of this 
interplay of forces will probably affect 
Amateur Radio in the future. 

CW and all that 

I've noticed a great improvement in 
CW operation on the 20-meter band 
during the past few decades. The elec¬ 
tronic key and the keyboard have 
produced some high-class signals 
whizzing along at 30 to 40 WPM In 
general, the average code speed has 
increased greatly over that used by 
Amateurs in the past. 

When I first operated 20 meters in 
the late 1930's, there were a few speed 
merchants on the air, but most 
Amateurs plodded at 8 to 10 WPM. 
Why were communications so slow in 
those bygone days? Because Amateur 
Radio was much less sophisticated 
then—and a good bug key cost the 
equivalent of two weeks' wages! The 
hand key was king. 

But code champions existed then, 
too. Code speed contests at the larger 
Amateur Radio conventions were 
popular. 

Copying high speed code by pencil 
or typewriter was an art, as the follow 
ing story of a high speed CW contest 
as seen through the eyes of one con¬ 
testant, taken from the November, 
1933, issue of QST, suggests. The con 
test started out at 8 WPM and the 
code speed was gradually increased by 
5 WPM each minute until only one 
contestant was left .... 

At 8 words a minute, you sit back 
and twiddle your thumbs, you yawn, 
and wish to heaven that the "lid" 
would get off the air. At 15, you take 
up your pencil and leisurely jot the stuff 
down on a piece of paper. At 20, you 
see the first signs of life. For a minute 
or two you sit back and copy, and 
then, on second thought, you hitch 
your chair forward a bit and straighten 
the paper. At 25, you quit "laying 
behindyou decide to close the gap 
until you are about a word behind the 
sender. Not so bad, now At 30, the 
fun begins. You can read it all right. 


but the pencil seems to be getting a 
little sluggish better make a grab for 
a "mill." At 35, you begin for the first 
time to think about errors: "How many 
am / allowed on a 5-minutes' run of 
this? At 40, it gets hotter, and darn 
suddenly, too. The last 5 words a 
minute have more mustard on them, 
it seems, than the first 30. You are 
holding your own with many a crack 
commercial radio or telegraph opera¬ 
tor now. You quit worrying about sin¬ 
gle wrong letters and start hoping you 
can put a typewritten line down 
without leaving a word out. At 45, the 
jig is up. You quit, but half a dozen of 
the chaps go on. You make a grab for 
the transcription (if a fudge) and by 
dint of much mental agility you may 
contrive to "follow" the transmission, 
but you are glad you are no longer try¬ 
ing to put it down on the typewriter. 
At 50 words a minute, the dots and 
dashes get blurred and jumbled. The 
letter 0, instead of being designated 
by three ordinary dashes, comes 
through as one dash, and that one 
exceptionally staccato. The common 
"and's" and "the's" whiz by undeci- 
phered. At 55, it is just a lot of static 
— no sense now in trying to hear any 
thing .... 

todays speed merchants 

It seems that 40 or 50 WPM QSOs 
can be heard daily on most of the 
Amateur bands. The keybord and the 
code reader have made great strides 
for Amateur communication. But how 
many hams can copy 45 WPM on a 
"mill?" I know a few that can, and 
there must be others. I also know a 
handful of old-time Amateurs who can 
copy up to 100 WPM in their head! 
Now, that's CW ability! 

What is the world's CW speed 
record today? I don't believe I know. 
Does anybody out there know? 

references 

1 R L Varney. Am Effective Multiband Aerial of 
Simple Construction.' RSGP Bulletin July 1958 
pages 19 20 

2 T Nicholson Compact Mullitiand Antennas With 
out Traps." QST. November, 1981 pages 26 27 

3. E Wytkmd ' FCC Relaxes RF Light Policies Radio 
World. October 1985 page 6 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 


Iron Powder and Ferrite 

TOROIDAL CORES 


WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 film using 
any plain paper copier 

• Iron Him on to copper clad board 

• Peel off film and etch 

SATISFACTION GUARANTEED 
convenient 8Vj x 11 size 

5-Sheets for $3.95 
10 sheets only $5.95 

«M $i Of) DOiUQe NY res add sates 

The MEADOWLAKE Corp 

Dept. G. P.O. Box 497 
Northport, New York 11768 


CANOPIES 

All weather protection 
for outdoor shows 

SLANT. PEAK OR FLAT R(K)FS 
FREE STANDING F AST SET UP 
NO TOOLS REQUIRED 
SNAPS TOGETHER 
WHITE OR BI.UF. TARPS 
FITS IN THE TRUNK OF A C AR 
JOINTS & PARTS 

PACKAGE COMPLETE - 

READY TO USE 

MONEY BACK GUARANTEE 


Free brochure on request 

Plaint? p ° B °* ^i 

Vi . HIGHW000 ,160040 

Mfllfin ( 31 ?) 433-0106 


162.5-172.5 

MHz RECEIVER 
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reflector antennas: 
part II 

Last month's column dealt primar¬ 
ily with the electrical and mechanical 
considerations for designing a para¬ 
bolic dish type of antenna. Various 
design tradeoffs were discussed, espe¬ 
cially in regard to choosing the proper 
f/d (focal length to diameter ratio). 1 

This month's column will continue 
in the same vein, with last month's 
material to be repeated only as 
required. Emphasis will instead be 
placed on additional considerations, 
recommended feed systems, and 
some typical construction techniques. 
You should then be able to build your 
own parabolic dish or design a feed 
system for an existing dish and place 
it in service. 

other parameters 

Last month's column emphasized 
the f/d ratio and the comparatively low 
efficiency 50-60 percent of the operat¬ 
ing parabolic dish antenna, but the 
apparent disparity between 50-60 per¬ 
cent and the efficiencies shown in 
table 2 were not explained. The rea¬ 
son for the disparity is that there are 
other factors that must be considered 
when calculating efficiency. So as not 
to be chided for passing over the sub¬ 
ject too lightly, I'll briefly discuss some 
of these parameters here. 

As discussed last month, aperture 
illumination and spillover are not the 
only factors that reduce the efficiency 
of a parabolic dish type of antenna. 


Other losses include but are not limited 
to structural imperfections, reflector 
surface accuracy, reflector porosity, 
polarization errors, and feed system 
blockage, among others. 

It should go without saying that the 
shape of the reflector must follow a 
parabolic taper throughout its surface. 
Any departure from a true parabolic 
curve causes random phase errors 
which decrease performance. This 
includes the supporting ribs and the 
reflector surface tolerance and has 
been covered extensively in the liter¬ 
ature. 2 

It should also be mentioned that the 
required accuracy of the parabolic 


curve is a function of the f/d ratio of 
this dish; f/d ratios greater than 0.45 
require tighter tolerances than those 
under 0.45. As rule of thumb, the 
mechanical tolerances of the reflector 
should be held to 0.05 wavelength, 
with a maximum of 0.1 wavelength at 
the highest frequency of operation. 
This suggests a tolerance of 0.5 inches 
(1.3 cm) for the 1296 MHz (23 cm) 
band. Typically the reflector tolerances 
for a well constructed reflector should 
add up to a loss of only about 0.2 dB. 

The reflector has another form of 
loss due to the porosity of the surface. 
If the reflector isn't made of solid 
material, some of the energy imping- 
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fig. 1. Typical E and H patterns of a splasher or reflector/driven element type feed as 
described in the text. Note the considerable difference between each plane's 
beamwidth. 
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ing on the surface will pass through it. 
This is a function of the largest dimen¬ 
sion of the holes and the diameter of 
the wire in the screen. As a rule of 
thumb, the losses due to a typical 
mesh type of reflector will be 0.3 to 0.5 
dB when the largest dimension across 
the mesh is about 0.1 wavelength at 
the frequency of operation. 3 There¬ 
fore, 1 inch (2.54 cm) diameter chicken 
wire screen should not be used above 
23 cm. 

Polarization errors are caused by the 
type of feed and the f/d ratio of the 
dish. Lower f/d ratio (0.25 to 0.4) 
designs have greater cross polarization 
losses than higher f/d ratio (0.45 to 
0.6) dishes. The additional loss due to 
polarization is typically 0.15 to 0.2 dB. 

Another factor to be considered is 
aperture blockage, which is affected 
by the size of the feed as well as the 
feed holding structure. Intuitively, the 
larger the feed structure, the larger the 
aperture blockage and the lower the 
gain. Often Amateurs fail to recognize 
that the feed supporting structure also 
contributes to aperture blockage. 

The total aperture blockage can be 
determined by adding up the cross 
sectional area of the feed and support¬ 
ing structure and comparing it to the 
overall surface area of the dish using 
the following equation 3 : 


‘■-‘Oloi [ I - i (f-)] 2 

where L is loss in dB, B is the aperture 
blockage area and A is the area of the 
dish with both A and B in the same 
unit of measure. For example, a 
20-foot (6.1-meter) diameter dish has 
an area of 314 square feet (29.2 square 
meters). If the total aperture blockage 
due to feed and supports is 5.75 square 
feet (0.534 square meters), the degra¬ 
dation will be approximately 0.32 dB. 

The losses due to these factors will 
be approximately 1 to 2 dB, depend¬ 
ing upon how well the dish is designed 
and built. Adding this to the approxi¬ 
mately 1 dB of illumination taper dis¬ 
cussed in reference 1 yields a 2 to 3 dB 
typical loss versus the total aperture of 
the dish. Therefore a typically well 
constructed parabolic dish has only 50 
to 60 percent efficiency based on its 
physical aperture. 4 

feed systems 

Ironically, the feed system becomes 
the most important item in the design 
of a parabolic dish type of antenna. 
This is true even if you can build a per¬ 
fect reflector with no deviation from a 
true parabolic taper, since you still 
must illuminate the dish properly for 
maximum efficiency. 


Let's reiterate what's required of the 
feed system. First, it must provide the 
proper taper at the rim of the dish. 
Hence the RF level of the feed must 
be down approximately 10 dB at the 
rim of the dish from the level at the 
center of the dish. 5 Also remember 
that the space attenuation at the rim 
of the dish, because of the angle off 
boresight, increases the feed pattern 
taper and must be considered as 
shown in fig. 7 of reference 1. 

Next, the feed system should have a 
clean lobe-free pattern that's relatively 
symmetrical in both E and H planes. A 
10 percent difference between E and H 
beamwidth is acceptable. Also remem¬ 
ber that most feeds are not circularly 
symmetrical, even though the para¬ 
bolic dish is! Hence, there's further 
mismatch. If you desire to use circu¬ 
lar polarization for OSCAR or EME 
operation, the feed design is even 
more critical. 

A simple feed pattern is shown in 
fig. 1 . This is the pattern for a typical 
dipole with a reflector that's often 
referred to as a "splasher" or dipole- 
disc feed, which used to be one of the 
most popular feed systems. 

Note that the beamwidths in the E 
and H planes are quite different. Since 
the beamwidths are so dissimilar, 
either the E or H plane can be opti¬ 
mized for the particular dish at the 
expense of the other plane. Hence it 
is not a recommended feed system for 
a parabolic dish type of antenna, 
except where performance is not 
critical. 

Figure 2 shows the pattern of the 
El A feed. 6 Note that it has a clean pat¬ 
tern as well as similar E and H beam- 
widths. This is the ideal combination 
for an efficient feed system. 

Finally, you have to know the taper 
of the feed in order to place the proper 
attenuation point at the rim of the dish. 
Figure 3 includes a handy graph for 
doing this. Using fig. 3 you can esti¬ 
mate the attenuation off boresight if 
you know the - 10 dB beamwidth. If 
you know the beamwidth at another 
level, it can be normalized to the 
graph. For example, if the half power 
(-3 dB) beamwidth of your feed is 
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60 degrees, the -10 dB beamwidth 
will be approximately 1.92 times this 
value (1/0.52) or 115 degrees. Con¬ 
versely, if the -10 dB beamwidth is 
120 degrees, the -3 dB beamwidth 
will be 0.52 times 120 degrees, or 62.4 
degrees. 

Let's discuss some typical parabolic 
dish feeds often used by Amateurs. 
They are (but are not limited to): the 
“splasher," the EIA reference antenna, 
and the rectangular and circular wave¬ 
guides. 

The dipole in front of a disc reflec¬ 
tor shown in fig. 4A has been around 
about as long as any type of feed as 
discussed above. 5 It's relatively simple 
to construct, has a built-in balun, and 
has a relatively small reflector, causing 
relatively little aperture blockage. 

However, the splasher type of feed 
exhibits a large difference in E and H 
plane beamwidths, typically 105 and 
165 degrees, respectively, at the - 10 
dB points. If the E plane is matched to 
the dish, the H plane will be severely 
over-illuminated. If the H plane is 
properly illuminated, the E plane will be 
under-illuminated. Consequently this 


feed system is not recommended 
except in applications where gain and 
spillover are not critical. 

The EIA feed 6 overcomes the short¬ 
comings of the splasher by placing 
another dipole in the H plane as shown 
in fig. 4B. This helps to equalize the 
beamwidths as shown in fig. 2. This 
type of feed is one of the most popu¬ 
lar types used on 70 cm EME. 

The rectangular waveguide or horn 
(fig. 40 is quite common in profes¬ 
sional applications. It can be designed 
to have nearly equal E and H plane 
beamwidths. However, it is usually 
large and somewhat difficult to design, 
especially on the lower frequency 
bands. It's also more difficult to design 
if circular polarization is required. Typi¬ 
cal design information is available in 
reference 7. 

Relatively easy to design and build, 8 
the cylindrical horn is often assembled 
from coffee cans or lengths of large- 
diameter tubing. Like the splasher, it 
has unequal E and H patterns. How¬ 
ever, if a “choke" collar is placed near 
the mouth of the cylinder as shown in 
fig. 4E, the external surface radiation 
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fig. 4. These are some of the represen¬ 
tative feed systems used for parabolic 
antennas. A I splasher, B) EIA, C) rectan¬ 
gular waveguide/horn, D) circular wave- 
guide/horn, £) circular waveguide/horn 
with flange, F) W2IMU dual-mode horn. 
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HC-400 



SPECIFICATIONS 
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Power Metenng 
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10-250 Ohms 

Size (W » H x D) MM 

100 X 34 X 149 

326 X 130 X 400 
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9 6 kgm 

3 4 kgm 

2 2 kgm 

Connector Type 
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4 UHF plus 1 Terminal 

4 UHF plus 1 Terminal 
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$379.95 

$229.95 
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fig. 5. This is the approximate E plane pattern for the W2IMU dual-mode feed horn. 
The H plane beamwidth is virtually identical so it is not shown. 


that causes this problem can be con¬ 
trolled. An improved circular wave¬ 
guide feed with a choke is discussed 
in references 9, 10 & 11. 

Dick Turrin, W2IMU, had patented 
a circular waveguide horn called the 
dual-mode feed. 12 Described in ref¬ 
erence 3, it is shown in fig. 4F. The 
tapered section plus the larger diam¬ 
eter outer horn suppresses some of the 
other waveguide modes and forms 
symmetrical beamwidths as shown in 
fig. 5. This particular design is well 
suited for circular polarization on 
dishes with 0.5 to 0.6 f/d ratios and is 
presently the most widely used feed 
system on 23 cm EME. 

Other feeds that are sometimes used 
by Amateurs include two-element 
quads or circular loops 12 and short 
Yagis. 13 K4QIF uses a quad loop in 
front of a plane reflector, which is well 
suited for a 0.45 f/d ratio parabolic 
antenna. 

The least critical applications of 
parabolic antenna designs can use sim¬ 
ple feeds such as a splasher quads, or 
the circular (coffee can) waveguide 
feeds. Where high performance is 
required, such as on EME, the El A dual 
dipole, circular waveguide with 
chokes, or the dual mode circular 
polarization feed horns are preferred. 


mechanical considerations 

Numerous methods can be used for 
designing and constructing parabolic 
reflector dishes. The most popular 
techniques among Amateurs are the 
rigid solid dish, the stressed dish, and 
the trussed rib designs. 

Solid surface and rigid dishes are 
very popular especially in commercial 
designs. Usually very accurate, they 
hold their shapes quite well. Many 
have perforated surfaces to allow 
some wind to pass through. However, 
the larger diameter units are usually 
very heavy — 500 to 2000 pounds (225 
to 900 kg) — and can be quite expen¬ 
sive, even on the surplus market. One 
enterprising Amateur, WB6IOM, built 
his own version using honeycomb 
material for the reflector. 14 Recently 
the TVRO industry has manufactured 
dishes using petals that are often ligh¬ 
ter in weight and less expensive than 
rigid designs. They are not always as 
strongly built as the others, but are 
usually sufficient for Amateur work 
through about 4.5 GHz. 

At one time, stressed dishes were 
quite popular since they're relatively 
easy to build. 15 ' 16 They can be tricky 
to handle and keep within tolerances 
when they exceed about 12 feet (3.7 
meters) in diameter at 23 cm or 20 feet 


(6.1 meters) at 70 cm (432 MHz). To 
overcome these shortcomings, 
Amateurs have devised ingenious guy 
wire schemes that tension the surface 
and maintain the shape. However, this 
usually isn't sufficient, especially in 
extreme climates, so some Amateurs 
have even added 1 or more sets of guy 
lines behind the dish! 

The preferred mechanical method of 
parabolic dish reflector design is the 
trussed rib type. There are many ways 
to accomplish this construction tech¬ 
nique. Some use tubing, while others 
use angle stock. Basically this method 
is preferred, since it rigidly supports 
the rib and prevents distortion. 

Some of the trussed methods are 
shown in fig. 6. Figure 6A shows the 
angle material method used by the 
engineers at NBS. The tubing method 
shown in fig. 6B was described in 
detail by VK3ATN. 17 The method 
shown in fig. 6C recently tried for 
TVRO applications, is quite easy to use 
for high f/d ratios and is particularly 
easy to build since only one curved 
surface is required. 

The trussed rib design is recom¬ 
mended for Amateur applications. 

Regardless of the construction 
method chosen, it should be strong. 
Additional rims should be used every 
5 to 6 feet (2 meters) out from the dish 
center. Always use as many ribs as 
practical, since they increase stability 
and are likely to maintain tolerances 
more easily, especially on the reflector 
material. Twelve to 16 ribs should be 
a minimum, with 20 or more on the 
larger diameter dishes (i.e., those 
measuring over 20 feet or 6 meters). 
They should be attached to a large 
strong hub structure at the center of 
the dish. 

feed mounting 
considerations 

As mentioned, the feed size and 
weight are important. This is especially 
true on larger diameter dishes with a 
high f/d ratio, since the feed will have 
to be mounted very far from the reflec¬ 
tor. This again emphasizes the need 
for a moderate size feed system that's 
as light as possible. 
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On small dishes with low f/d ratios, 
the feed can be mounted on a pipe or 
an arm with a "goose necked" shape. 
This is often found on commercial 
installations where the feed is inte¬ 
grated with a waveguide that also sup¬ 
ports the feed system. In either case, 
some support or guying structure 
should be provided to hold the feed 
relatively close to its designated rest¬ 
ing place and keep it firmly in place. 

Probably the most common Ama¬ 
teur construction technique uses a tri¬ 
pod or quadpod mount to hold the 
feed system. In either case, adequate 
supporting structure is required behind 
the reflector to hold these supporting 
poles firmly in place. Failure to do so 
will incur unacceptable droop in the 
feed system. EMEers may also want to 
mount relays and a preamplifier behind 
the feed, which is an additional stress 
on the feed holding structure. 

The feed mounting is an area that 
requires much forethought before the 
reflector is constructed. The distance 
from the feed to the reflector should 
be able to be moved in or out as well 
as up and down slightly for proper 
alignment, as will be discussed shortly. 
Don't forget that the support mechan¬ 
isms also reduce the overall antenna 
gain by blocking the reflected signal. 

phase center 

One thing I didn't mention previ¬ 
ously was the importance and use of 
the focal point. The calculated focal 
point of a parabolic antenna is where 
the phase center of the feed should be 
located. The phase center of a feed is 
the point from which the signal 
appears to emanate. Although it's not 
easily determined, it can be "guessti¬ 
mated" with sufficient accuracy. 

The phase center of the dual-dipole 
feed or a Yagi antenna is located near 
the front of the structure as shown in 
figs. 7A and 7B. The phase center of 
a horn is usually located a few 
inches/centimeters just inside the 
open end of a horn, and can be esti¬ 
mated using simple geometry as 
shown on fig. 7C, assuming that the 
angle shown is the same as the sub¬ 



tended angle of the dish being fed (see 

ref. 1, fig. 6). 

One feed system that I didn't men¬ 
tion previously is the log periodic array 
(LPA). It would appear at first glance 
to be a super feed, especially if wide 
bandwidth or several Amateur bands 
are to be covered. 

However, in the LPA, the phase 
center is a function of frequency. 
Therefore, every time you vary fre¬ 
quency up or down, the phase center 
moves inversely. As a result, an LPA 
feed would be optimally matched to 
the reflector at one frequency only, a 
compromise that most Amateurs are 
unwilling to make. Furthermore, the E 
and H plane beamwidths of most LPA 
designs are usually quite dissimilar and 
therefore are not optimum, as dis¬ 
cussed earlier. 


Finally, the placement of the feed at 
the focal point is of only secondary 
importance. If the feed is located either 
too close or too far from the reflector, 
the gain may decrease slightly. If the 
feed is misaligned or skewed off axis, 
the main beam of the dish will shift 
slightly. This is normally not of great 
importance as long as the dish is 
moved an appropriate number of 
degrees one way or the other to com¬ 
pensate for any misalignment. 

reflector design 

So far the reflector has been men¬ 
tioned only in passing. It's very impor¬ 
tant because even if the structure were 
sufficiently strong and mechanically 
perfect, a rough or distorted reflector 
surface could produce less gain. 

As mentioned earlier, if any form of 
mesh or screen such as hardware cloth 
or chicken wire is used for the reflec¬ 
tor, the hole size must be considered 
according to the frequency of opera¬ 
tion, as previously discussed. One-inch 
(2.54 cm) chicken wire is often used 
through 23 cm. You can always 
upgrade the reflector later by replac¬ 
ing the screen with a mesh with 
smaller holes or by simply laying new 
mesh over the older mesh. This tech¬ 
nique can be extended to just cover¬ 
ing the inner portion of the reflector 
where most of the signal is concen¬ 
trated. 

The conductivity of the reflector sur¬ 
face is not overly important because 
the mesh is operating in a relatively 
high impedance (377-ohm) environ¬ 
ment. Galvanized mesh is recom¬ 
mended. Rust won't necessarily affect 
performance unless the porosity of the 
surface begins to deteriorate. In fact, 
some experts say that a rusty mesh will 
have to virtually fall apart before it 
stops acting as a good reflector! 

The rigidity of a mesh reflector must 
be such that it won't sag. This is par¬ 
tially a function of the number of ribs 
and supports. If there are too few ribs 
or supports, the mesh will have less 
support and hence be more likely to 
vary from the true parabolic shape. 

A few other pointers are in order. 
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The mesh used for the reflector is nor¬ 
mally purchased in rolls and must be 
formed to the parabolic shape. 
Depending on the size and placement 
of the mesh, it may be better to cut 
it up into smaller pie-shaped pieces 
and overlap each section, preferably at 
the ribs. The mesh should be tied off 



at numerous points on the ribs. Over¬ 
lap is recommended. It should, if pos¬ 
sible, be up to one quarter wavelength 
at the lowest frequency of operation 3 . 
Ohmic contact is not required. 

Some individuals have attempted to 
improve performance by extending the 
reflector without changing the feed 
system. This can be quite counter¬ 
productive, especially if the reflector 
geometry doesn't exactly follow the 
parabolic curve. If the reflector is 
extended, the feed pattern must be 
widened accordingly. This is some¬ 
times done when a person decides at 
a later date to extend a dish that is too 
small — but it can only be done if the 
feed is redesigned, too. 

Dick Turrin, W2IMU, has suggested 
that a different tactic is more applica¬ 
ble. 18 If you're tempted to extend the 
reflector without changing the feed, 
then the reflector extension should be 
bent away at a right angle to the pres¬ 
ent reflector. In effect, this will deflect 
extraneous signals away instead of 
possibly bringing them in with 
improper phasing, thereby introducing 
noise pick or decreasing performance. 

designing a parabolic dish 
antenna 

We finally have most of the param¬ 
eters in place, so let's get on with the 
design. First select the diameter of the 
reflector to be built. In order to do this, 
you must first determine the desired 
gain. Then consult the gain equations 
and/or fig. 2 in reference 1 to deter¬ 
mine the minimum diameter of the 
reflector. 

Always choose a reflector diameter 
that will guarantee the desired gain. Err 
slightly on the larger diameter side to 
be sure your gain objectives will be 
met, but don't go overboard or the 
antenna will cover your entire back¬ 
yard! Remember that every time you 
double the reflector diameter, the 
mechanical problems will at least 
quadruple! 

Also rerhember that even if you can 
build the dish, you still have to place 
it on a mast and tower so you can 
rotate it! Furthermore, the reflector 
and feed mounting must be sufficiently 


rigid so that none of the mechanical 
dimensions change, either from varia¬ 
tions in weather (temperature, wind, 
ice, etc.) or when the position of the 
antenna is rotated in either the 
azimuthal or elevation plane! 

Before you can design the reflector, 
you must first decide which feed you 
will be using. Let's assume that you 
choose to use the EIA dual-dipole feed 
system. It will be necessary to deter¬ 
mine the optimum f/d ratio for this 
feed. 

Let's start by deciding that an f/d 
ratio of 0.5 is desired, as previously 
suggested. Figure 6 in reference 1 
shows that the subtended angle for a 
dish with an f/d ratio of 0.5 is approx¬ 
imately 106 degrees. Next determine 
the "space attenuation" at the rim of 
the reflector by consulting fig. 7 in 
reference 1. We see that the edge 
taper for 53 degrees (one-half the sub¬ 
tended angle) is approximately 2 dB. 

Next examine the pattern of the EIA 
feed in fig. 2 of this month's column. 
At a beamwidth of ± 53 degrees, the 
E plane beamwidth is down approxi¬ 
mately 10 dB. This is not a great match 
for an f/d ratio of 0.5 since 10 dB plus 
the 2 dB edge taper adds up to 12 dB 
edge illumination, not the recom¬ 
mended 10 dB per reference 1. 

An iterative procedure can be used 
if the 10 dB edge taper is not attained 
on the first try. At an f/d ratio of 0.55, 
the edge taper is approximately 1.8 dB 
at 50 degrees. At 50 degrees off bore- 
sight, the EIA pattern is approximately 
8 dB below the main beam for a 10 dB 
total. This is a better choice for this 
feed system. However, any f/d ratio 
between 0.5 and 0.55 would probably 
be satisfactory for the ElA-type feed 
system. 

You may have noticed that the H 
plane beamwidth of the EIA feed is 
narrower than the E plane, but this not 
be a significant problem, as discussed 
in reference 1. The overall gain will 
only be slightly less than the desired 
value because of under-illumination, 
but this is better than over-illumination! 

For those interested in other feed 
systems, the W2IMU dual-mode horn 
is near optimum for an f/d ratio of 0.6. 
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You can determine this as we just did 
for the EIA feed by examining the pat¬ 
tern on fig. 5. Most of the circular 
horns in reference 9 are applicable for 
low (less than 0.5) f/d ratios. 

evaluation of performance 

The antenna evaluation methods 
mentioned in reference 6 are quite 
applicable to evaluating the perfor¬ 
mance of a parabolic dish type of 
antenna. The primary things to check 
are the beamwidth and the level of the 
first sidelobes. They should be close to 
the values shown on fig. 3 and table 
2 in reference 1. 

One other parameter, quite predom¬ 
inant in this type of antenna, is the 
possibility of skewing of the pattern off 
boresight. Most other types of 
antennas such as Yagis are quite 
straightforward in performance. All 
that's necessary is to look up at the 
boom and aim. 

However, as just mentioned, a shift 
of the feed system of a reflector type 
of antenna may cause the main beam 
to be skewed slightly. Therefore, when 
evaluating a dish, first peak the signal 
and check that it's in the direction indi¬ 
cated on the rotator. If not, adjust the 
positioning of the feed or the rotator 
accordingly. For EME this can best be 
done by pointing the antenna at the 
Sun and peaking for maximum Sun 
noise. 

improvements in 
performance 

Time and space do not permit 
lengthy discussion of changes and 
improvements, but I will mention some 
briefly. Radomes are possible, but they 
can cause extra wind load and other 
problems. Most Amateurs simply stow 
their antennas during severe weather 
rather than risk storm damage. 

Other feed systems than those 
described in this column will undoubt¬ 
edly work, as long as they match the 
requirements outlined above. Like¬ 
wise, new mechanical structures may 
be devised. Other variations may also 
be applicable if they meet the criteria 
presented here — for example, the use 
of an offset feed system. 18 


summary 

The intent of this two-part series 
was to better acquaint the reader with 
the various aspects of designing a 
reflector type of antenna. Limitations 
of time and space, however, allowed 
us only to scrape the surface of para¬ 
bolic dish antenna design. 

As I stated earlier, the field of reflec¬ 
tor antenna design is constantly being 
developed. Material is frequently being 
published on the subject and improve¬ 
ments are still being made. The 
greatest areas of improvement are in 
efficiency and low noise pickup. These 
improvements frequently require spe¬ 
cial feed designs, secondary reflectors 
or offset feed systems, considerations 
which are presently out of the reach 
of the typical Amateur. We can only 
hope that some day many of these 
improvements will be more easily 
adapted by Amateurs. 

The material presented in these two 
articles should be more than sufficient 
for use in the design and construction 
of a good parabolic dish antenna. Build 
a strong structure, but keep weight 
down whenever possible. Use more 
ribs and inner rims than may initially 
appear to be necessary. Study the 
references cited. The rest is up to you. 
Good luck! 
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weekender 


converting mobile 
microphones for 
handheld VHF 
transceivers 

Many Amateurs purchase hand-held transceivers 

and use them for both portable and mobile operation. 
By adding additional external antennas, power ampli¬ 
fiers, speakers, and such, performance comparable to 
larger mobile rigs can be approached. Handheld units 
are considerably larger than mobile microphones, how¬ 
ever, and can be inconvenient to use while driving. 
This is especially true when antenna cords, power 
cords, and speaker cords all run from different con¬ 
nectors on the handheld unit. Realizing this, manufac¬ 
turers make special accessory microphones available; 
this article shows how to adapt readily available micro¬ 
phones — perhaps those already on hand — for mobile 
use at a considerable savings. 

Most VHF rigs, including the popular ICOM 2A, 
have a single jack for an external microphone. When 
a suitable DC current is drawn from this connection, 
the transmitter is activated and an audio signal is ap¬ 
plied to this same line. Thus, a microphone with a bias 
current is used to both turn on the transmitter and 
deliver audio. 

The bias current is usually less than a milliamp and 
the available voltage will be about 3 volts (see fig. 1). 
The input impedance is then on the order of a few 
thousand ohms. Table 1 outlines the measured 
characteristics of an ICOM 2AT. 


By Edward A. Richley, KD8KZ, Bldg. 7, 
Apt. 201,41 High Point Circle South, Naples, 
Florida 33940, and Frank M. Caimi, 
WB3JCC, P.O. Box 650163, Vero Beach, 
Florida 32965 



table 1. Terminal characteristics of IC-2AT microphone 

input. 


voltage 

current 

5.5 

0* 

4.1 

74 ,iA 

4.0 

103 ,tA 

3.5 

270 fiA 

"Unit does not transmit. 



Many high quality mobile microphones are availa¬ 
ble on the surplus market and at hamfests these days. 
Because they're often intended for a particular piece 
of commercial radio equipment, they may have elec¬ 
trical requirements that differ significantly from those 
outlined above. For example, flea markets have seen 
a flood of the Shure Brothers Model EM33G11 with 
a General Electric Label. This is a very comfortable, 
solid little microphone, complete with a Velcro® pad 
on the back (see fig. 2). Unfortunately, it's a dynam¬ 
ic microphone with very low impedances and a single 
switch contact. A variety of ceramic microphones, 
with extremely high output impedance, are also avail¬ 
able for next to nothing (see fig. 3). We'll show how 
to modify both types at minimal cost — and in a single 
evening. 

dynamic microphone modifications 

A dynamic microphone is basically a low-impedance 
speaker operated as a microphone. The voltage out¬ 
put from such a microphone is only a millivolt or so. 
This must be raised to 100 mV into a load of a few 
thousand ohms for an adequate audio level. For this 
purpose, a small audio transformer could be used; this 
approach will work, but such transformers are quite 
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fig. 2. Dynamic microphone with modifications. 


rare and don't allow for additional gain. For this rea 
son, a solid-^tate approach has been selected and used 
with excellent results. 

With a dynamic microphone, it's also possible to in 
elude a speaker/microphone in the same unit. The 
Shure EM33G11, for example, has only a single, nor 
mally open switch contact. This is sufficient for speak¬ 
er/mike operation using the circuit shown in fig. 4. 
In this circuit, Q1 acts as a grounded-base amplifier 
with very low input impedance and adequate gain. 
Switch SI is the push-to-talk button and serves to 
connect the amplifier as a load to the microphone in 
put. When SI is open, the dynamic element is con 
nected as a speaker. When SI is closed, enough bias 
current flows through Q1 to turn on the transmitter. 
Cl serves as a bypass to effectively ground the base 
to audio signals. C2 serves to ensure that radiated 
power does not cut off Q1. R2 affects the microphone 
gain and may need to be adjusted. The selection of 


fig. 3. Ceramic microphone with modifications. 


Q1 should be made so that sufficient gain is available 
with only 1 mA of collector current. This choice is 
somewhat critical because the bias current is below 
1 mA. Type 2N930 has a minimum hf e of 150 at 1 mA 
and is commonly available. The 820 kilohm bias resis¬ 
tor creates about 550 pA of bias current to turn on the 
transmitter. Slight adjustment of this value may be 
necessary with different devices. h,t> is the input 
impedance in a common base configuration and is 
specified for the 2N930 as 25-32 ohms. This provides 
a slight mismatch to the 8-ohm dynamic microphone, 
but the gain of the device more than makes up for the 
difference. Furthermore, the output impedance of this 
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MICROPHONE CASE 


EXTERNAL 

SPEAKER 



Cl 1 tantalum 

C2 0.001 U F 

Of 2N930 or similar device 

R 1 820 kilohm 

R2 3 kilohm (see text) 


fig. 4. Electronics for dynamic speaker/microphone. 


MICROPHONE CASE 


1 



fig. 5. Ceramic microphone amplifier using a single 
n-Channel JFET. 


device is at least 1 Megohm (h 0 5 < 1 ho), so that 
an expression for the voltage gain is: 


A v = R L/{R m ,c + h, b ) ( 1 ) 

With no additional load beyond that of the radio 
itself, the amplifier voltage gain is about 300. Thus, 
for a 1 mV signal from the microphone, a very substan¬ 
tial 300 mV will be available at the microphone input 
terminals. This was found to be more than adequate 
gain, and a further load of 3 kilohms was added in the 
form of R2. 

The entire circuit of fig. 4 can be built into the 
microphone body. The area between the speaker 
magnet and the shielding ring is more than adequate. 
Be sure to run the shielded lead of the cord from the 


amplifier output; this helps to reduce RF feedback. To 
make the dual phone plug connector at the radio, be 
sure to first make all cable connections to the plugs. 
(This is very important because once the two plugs 
are glued in place, there is no way to re-wire them). 
Then insert both plugs in their appropriate jacks and 
carefully fill the space between with epoxy to provide 
proper positioning. Let the epoxy set overnight. Be 
careful to not glue the plugs to the radio\ When the 
glue has hardened, both plugs can be removed 
together as one dual unit. 

ceramic microphone modification 

Ceramic microphones operate on a completely dif¬ 
ferent principle. In operation, sound pressure waves 
cause minute movement of a diaphragm which is 
mechanically coupled to a piezoelectric material. In¬ 
duced mechanical stresses result in accumulation or 
depletion of charge between electrodes deposited on 
the material. Because the associated capacitance is 
relatively small, substantial voltages (typically as high 
as 100 mV) can be produced in proportion to the sound 
pressure input. Unlike the dynamic microphone, very 
little current is available for driving the load impedance 
since charge equalization between the electrodes re¬ 
quires relatively few electrons. Ceramic microphones 
are therefore very high impedance devices. 

The design of an amplifier required to drive the 
transmitter input must take into consideration the 
microphone impedance, the load impedance, and 
whatever voltage gain is required to produce sufficient 
audio level. The ceramic microphone we used was a 
Johnson CB microphone purchased at a flea market 
for less than $3.00. Using an RMS-reading voltmeter, 
we determined an average output level of 35 mV into 
a 300 kilohm load. Since 250 mV RMS is the desirable 
input voltage to the IC-2AT, the required voltage gain 
for the proposed amplifier is 250 mV/35 mV = 7 or 
17 dB. 

Typical single-stage high input impedance amplifiers 
utilizing FETs can achieve the required gain. Voltage 
gain for the circuit shown in fig. 5 is given by Ay = 
g m R L where g m is the FET transconductance at oper¬ 
ating current and R L is the AC load resistance. 

Several trade-offs result when designing for high 
gain using the fixed load resistance of the ICOM. The 
AC load resistance (R, np ut = 10 kilohm) is approxi¬ 
mately equal to the series/parallel combination of R52, 
R51, R55, R56, R57, and the base-emitter characteris¬ 
tic of Q23 (as indicated in the ICOM schematic pro¬ 
vided with the 2AT), while the DC resistance is given 
by the data of table 1. A voltage margin at the FET 
drain sufficient to accommodate the amplified output 
signal requires a quiescent drain voltage several 
hundred millivolts below the supply voltage. As shown 
in table 1 the open circuit supply voltage is 5 volts; 
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moreover, the unit will not transmit without a mini¬ 
mum current being drawn. As a consequence, the qui¬ 
escent drain voltage must be several hundred millivolts 
below approximately 4 volts. A suitable operating point 
was chosen as Vp = 3.5 V, Id = 270 /tA. 

These requirements pose a very severe set of con¬ 
straints for the FET. The main problem is that a FET 
with a very low cut-off Vgg must be chosen. Very few 
FETs have a value of loss below 1 mA. This is the 
maximum drain current that can be drawn. Thus, in 
our application, the device will have to be operated 
near cut-off. By writing a simple loop equation for the 
FET circuit, the constraint on cut-off voltage becomes 
clear: 

Vgs + Yds + Id ’ Rdc = 5 v 
or 

Vgs <3V - Id • Rdc = 3.5 V 

The FET must have a Vqs cut-off of less than 3.5 
volts. A 2N4338 (or equivalent) meets this specifica¬ 
tion albeit with a lower transconductance than FETs 
with higher Vqs cut-off. The available transconduc¬ 
tance is lowered further by operation at the 270 /iA 
bias current available at the microphone terminals. 
Specified gate-to-source voltages, Vqs between 0 to 
-0.25 volt, yield a transconductance of 800 micro¬ 
siemens for the desired operating conditions. Thus, 
the available voltage gain is given by 800 microsiemens 
x 10 kilohm = 8. Surprisingly, this meets the minimum 
design requirement previously specified for gain and 
provides adequate margin for AC voltage variations 
at the drain. The source resistor value Rg is adjusted 
to provide the 270 /iA bias current and depends upon 
the manufacturer's tolerance spread for the 2N4338. 
A value less than 1 kilohm is probably optimal. Some 
variation of circuit gain is expected over temperature 
extremes. 

This design proved to be operational but lacked flex¬ 
ibility of gain control and was therefore abandoned. 
In addition, most electronic junk boxes typically do not 
contain a 2N4338, and since other FETs will not func¬ 
tion adequately, an alternate, though more complex, 
design was developed. 

preferred design 

Because operational amplifiers commonly provide 
high gain, noise immunity, low distortion, and stable 
characteristics, they're often used to replace discrete 
device amplifiers. The circuit shown in fig. 6 utilizes 
a Bipolar/MOS op-amp in place of the FET of fig. 5. 
The op-amp can operate from supply voltages as low 
as 2 volts with current drain of only 350 pA and can 
therefore be powered from the ICOM microphone in¬ 
put circuitry. 

Compared to conventional op-amps, the basic prin- 
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fig. 6. Versatile ceramic microphone amplifier using a 
low voltage, low power op-amp. 


ciple underlying operation of this design is uncommon. 
For this design, the op-amp quiescent current is sup¬ 
plied by the IC-2A upon closure of the PTT switch. 
Sufficient current flows to enable the transmit cir¬ 
cuitry, thereby changing the mode from receive to 
transmit. Audio signals from the microphone are 
amplified by the voltage ratio Rf/R| and appear at the 
output terminal. Only the AC portion of this signal 
flows in the load resistor R A . The AC load current 
must, in turn, appear superimposed on the DC supply 
current. It is this AC power supply current that flows 
in the ICOM microphone circuit and causes modula¬ 
tion of the transmitter. Because the op-amp's power 
supply rejection ratio and CMRR are large (> 10 6 ), volt¬ 
age variations induced at the power terminals by the 
microphone signal do not induce unwanted feedback 
or gain variations. 

Typical quiescent current specifications of 350 fiA 
for the CA3420 are sufficiently near the ideal DC sup¬ 
ply current for the ICOM microphone circuit that the 
op-amp DC load need not be augmented. We meas¬ 
ured the DC voltage at the power supply terminal and 
found ample headroom for the output signal. 

As shown in fig. 6, operation within the common 
mode voltage range is guaranteed by the 1.2 and 1.0 
Megohm bias resistors. This choice of operating point 
places the output stage in the center of its linear 
region. The 0.1 /*F capacitor is necessary to remove 
the output signal from the input of the op-amp. The 
ratio of Rp to R|, the input impedance of the radio, 
and the value of R A determine the overall gain: 

gain = (Rp/Ri) (Rinput/Ra) (2) 
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Ra is typically 3.3 kilohm for satisfactory performance. 
Slight (plus or minus 6 dB) tailoring of the gain can 
be accomplished by adjusting R A . In fact, less sensi 
tive microphones can be used as long as the ratio of 
Rf to R| is changed proportionately. Values of Ra be 
low 1.5 kilohm are not recommended. 

This circuit has been in use for over a year and has 
performed admirably in all types of weather. 

summary 

Although generally provided with electret micro¬ 
phones, both ceramic and dynamic microphones can 
be made to work with handheld transceivers by the 
addition of only a small amount of circuitry. In the case 
of dynamic microphones, a speaker/microphone com 
bination can be easily constructed. Some variation in 
the circuitry may be necessary for different micro¬ 
phones and transceivers, but the general techniques 
should remain the same. These ideas should enable 
Amateurs to have a wide choice of affordable mobile 
microphones for use with existing transceivers. 
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Reader Service 

101 113 125 137 149 161 173 185 197 209 

102 114 126 138 150 162 174 186 198 210 

103 115 127 139 151 163 175 187 199 211 

104 116 128 140 152 164 176 188 200 212 

105 117 129 141 153 165 177 189 201 213 

106 118 130 142 154 166 178 190 202 214 

107 119 131 143 155 167 179 191 203 215 

108 120 132 144 156 168 180 192 204 216 

109 121 133 145 157 169 181 193 205 217 

110 122 134 146 158 170 182 194 206 218 

111 123 135 147 159 171 183 195 207 219 

112 124 136 148 160 172 184 196 208 220 


For literature or more information, locate 
the Reader Service number at the bottom ot 
the ad. circle the appropriate number on 
this card, affix postage and send to us 
We II hustle your name and address to the 
companies you're interested in 


221 233 245 257 269 281 293 305 317 329 341 

222 234 246 258 270 282 294 306 318 330 342 

223 235 247 259 271 283 295 307 319 331 343 

224 236 248 260 272 284 296 308 320 332 344 

225 237 249 261 273 285 297 309 321 333 345 

226 238 250 262 274 286 298 310 322 334 346 

227 239 251 263 275 287 299 311 323 335 347 

228 240 252 264 276 288 300 312 324 336 348 

229 241 253 265 277 289 301 313 325 337 349 

230 242 254 266 278 290 302 314 326 338 350 

231 243 255 267 279 291 303 315 327 339 

232 244 256 268 280 292 304 316 328 340 


Limit 15 inquiries per request, 
_CALL_ 


NAME _ 

ADDRESS 
CITY _ 


STATI 


ZIP 
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OB 

POST OFFICE 
WILL NOT 
DELIVER 
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READER SERVICE CENTER 
P.0. BOX 2558 
WOBURN. MA 01888 


ATTN: Reader Service Dept. 





THE STANDARDS OF EXCELLENCE 

SUPERIOR WEAK SIGNAL PERFORMANCE 
COMMERCIAL MODEM 

COMPARE with ANY unit at ANY Price 


THE WORLD OF VHF/HF PACKET*, 
CW, RTTY, ASCII AND NEW DUAL 
AMTOR** IS AS CLOSE AS YOUR 
FINGERTIPS WITH THE BRILLIANTLY 
INNOVATIVE STATE-OF-THE-ART 
MICRO-COMPUTER CONTROLLED 
EXL-5000E. SPECIAL SALE 

$649 

With Packet Radio — $795 


SHOWN WITH OPTIONAL PACKET TNC 

Everything built in — nothing else to buy! 


• AUTOMATIC SEND/RECEIVE —ANY SPEED ANY SHIFT • BUILT IN COMPUTER GRADE 5" MONITOR • EXTERNAL MONITOR JACK • TIME CLOCK ON 
SCREEN • TIMED TRANSMISSION AND RECEIVING • SELCAL • CRYSTAL CONTROLLED AFSK MODULATOR • PHOTOCOUPLER CW.FSKKEYEfl • ASCII 
KEY ARRANGEMENT • 15 CHANNEL BATTERY BACK-UP MEMORY • 1 280 CHARACTER DISPLAY MEMORY • SPLIT SCREEN TYPE AHEAD BUFFER • 
FUNCTION SCREEN DISPLAY • PARALLEL PRINTER INTERFACE • SPEEDS CW 5100 WPM (AUTOTRACK). 12 300 BAUD (ASCII AND BAUDOT). 12-600 
BAUD TTL. 100 BAUD ARQ/FEC AMTOR • ATC • RUB-OUT FUNCTION • AUTOMATIC CR/LF • WORD MODE • LINE MODE • WORD WRAP AROUND 

• ECHO • TEXT CURSOR CONTROL • USOS • DIDDLE • TEST MESSAGES (RY AND OBF) • MARK AND BREAK (SPACE AND BREAKl SYSTEM • VARIABLE 
CW WEIGHTS • AUDIO MONITOR CRICUIT BUILT IN • CW PRACTICE FUNCTION • CW RANDOM GENERATOR • BARGRAPH LED METER FOR TUNING • 
OSCILLOSCOPE OUTPUTS • BUILT IN 100-120 / 220-240 VAC 50/60HZ AND 13 8VDC POWER SUPPLIES • AND MUCH. MUCH MORE • SIZE 14W * 14D * 
5H • 1 YEAR LIMITED WARRANTY • 


0-777 THE MOST ADVANCED COMPUTER INTERFACE 
EVER DESIGNED FOR COMMERCIAL AND AMATEUR USE. 

RTTY. BIT INVERSION (RTTY), ASCII. AMTOR (MODE A |ARQ|. MODE B |FEC AND 
SEL-FEC). MODE L). CW. ANY SPEED ANY SHIFT [ASCII ANO BAUDOT)* 

PECIAL SALE S249 I 

AUTO DECODING: Automatically decodes signal and displays mode, speed and polarity on the CRT — COMPARE! 

• 28 BAR-LED'S and LED S plus a Bar-Graph Tuning Indicator indicate function, mode, and status — COMPARE' 

• The awesome power of the 0 -777 Is limited only by the imagination ol the user and the terminal program ol the computer. 

• Use with Any computer that has RS232 or TTL I/O. IBM. Apple. Commodore. TRS 80. etc. 

Everything Built In • Including Software — Nothing Else To Buy! 

• 'SPEEDS CW 5-100 WPM (AUTOTRACK). 12-200 BAUD (ASCII AND BAUDOTl. 12-600 BAUD TTL. ANO RS232 OR TTL LEVEL DATA CONNECTION 100-2400 
BAUD (ASCII) OR 45 5-200 BAUD (BAUOOTl • SELCAL • MEMORY 15 CHANNELS 768 CHARACTER INPUT BUFFER • AUTO PTT • CW ID • DIDDLE 

• USOS • ECHO • AUTO CR/LF • ATC • RUB-OUT • CW PRACTICE GENERATOR • VARIABLE CW WEIGHTS • TEST MESSAGE (RY AND OBF) • FULL CRT 
FUNCTION DISPLAY • MARK AND ■ BREAK (SPACE - AND -BREAK) SYSTEM • XTAL AFSK • AUDIO MONITOR • OSCILLOSCOPE OUTPUTS • AND MUCH 
MUCH MORE • POWER SUPPLY REQUIREMENTS 13 8 V DC. 700MA • SIZE 9W x 100 x 2'-,H • 1 YEAR LIMITED WARRANTY • 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S W 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex 80-3356 


MANUFACTURER - 

TONO CORPORATION . — . 

98 Motosoja Machi. Maebashi-Shi, 371. Japan [ - 


•PLEASE CALL FOR DETAILS 

“Dual Amlar: Commercial quality, the EXL 5000E incorporates two completely separate modems to fully support the amateur Armor 
codes and all of the CCIR recommendations 476-2 for commercial requirements. 

Specifications Subtect to Change 


MasterCard 


More Details? CHECK - OFF Page 118 
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Uncle Ben says... 

“I give you 
much more than 
just the lowest price. 

When you get that exciting new piece of 
equipment from me. you know you are 
going to be completely happy... 

I see to it. personally! I also give 
you earliest delivery, greatest trade-in 
allowances, my friendly assistance 
in every possible way 



"Uncle Ben" Snyder. W2SOH 
the head man of 

llAIMISON 


Just ask any of the many thousands of "HAM HEADQUARTERS, 

hams all over the world who have been USA"" Since 1925' 

enjoying my friendly good service 
for over a half a century 73. Uncle Ben. W2SOH 



• CALL ME... 

(516) 293-7995 

riAITOISOM 

HAS THEM ALL! 

KENWOOD 


WRITE ME... 

For my prompt. 


personal reply. 


Kenwood TM-2570A 


Kenwood TS-940S 


• SEE ME... 


At one of the world's largest 
Ham Supply Centers 1 


Kenwood TH21AT, 31AT. 41AT 



S e liAlfQISOH..... 

CHARGE IT! Since 1925' 


“HAM HEADQUARTERS. USA- 

2263 Route 110 (at Smith St.) 

E Farmmgdale. NY 11735 

1-l516i 293-7995 
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remote repeater programming 

using a computer and a telephone 


Upgrade your 
old controller 
with this simple 
Apple program 

Back in 1983, the repeater association that I belong 
to decided that it was time to upgrade our 2-meter 
repeater controller. The old controller still was work¬ 
ing well enough, but was really starting to show its 
age. The IDer used diodes to "memorize" the call sign. 
After the third change of call, the foils started to pull 
away from the PC board. We knew it was time for a 
change. 

At the time, we really didn't have the money for a 
full-featured, controller, but a local ham, WA9FB0, 
was designing a controller that he planned to market. 
The controller was based on the Motorola 6809, a 
microprocessor with which he was familiar. It had all 
the necessities of a good repeater controller: auto¬ 
patch, CW, voice ID, and reverse patch, to name a 
few. We decided to go ahead with WA9FBO's 
controller. 

After the new controller was installed into a 
1962-model G.E. Stationmaster, the fun began. The 
new controller has the capability of building "macros" 
for customizing the system to the users' tastes. To 
build these macros, you have to send standard DTMF 
tones to the controller, either over the air or telephone. 
Our group uses the telephone method, except during 
emergencies. 

Every so often an improvement to the operating 
system required starting over again from scratch. 
Usually this meant no more than changing a couple 
of PROM chips. But doing this meant removing the 
power from the controller, thereby erasing all the 
macros. In our case, 45 minutes later, they were all 
reloaded and back in operation — if nobody made a 
mistake. We knew there had to be a better way! 

While I suppose it would have been possible to tape 
record the tones for playback when needed, doing so 
would have required tape recording after each change 


to the system. To enter all the macros by hand 
presented an additional drawback because there aren't 
many telephones equipped with 16-button pads! What 
follows is what we feel is a much better solution. 

a better way 

In almost every Amateur Radio group, there are 
probably a few members with the required equipment 
to handle the task. What you'll need is someone with 
a computer that has autodialing capabilities. It can be 
any kind computer and any kind of dialer; mine is part 
of a modem that I use for information retrieval. Also, 
a nice thing to have, but by no means necessary, is 
a word processing program because it makes making 
changes a lot easier. 

The program presented here (fig. 1) was written for 
Apple II series (except the lie) computers with at least 
one disk drive and a Hayes Micromodem lie (but not 
the Micromodem II, which doesn't have touch-tone 
capabilities). All macro data is stored as standard 
Apple text files, such as those produced from word 
processors such as Apple Writer, Screen Writer and 
Apple Works (printed as a Text-ASCII file). It is writ¬ 
ten for DOS 3.3, but should be easily changed for 
PRODOS. The same basic idea of the program should 
be easy to convert to other computers. 

When entering the program by hand, it isn't neces¬ 
sary to enter all the REM statements; they're included 
only for program clarity. If you're rewriting the pro¬ 
gram for another computer, remember to first get it 
to run, and then add the niceties such as screen for¬ 
matting. And finally, if the computer doesn't support 
text files, or you don't have a word processor, DATA 
statements work just as well, but are not as easy to 
use in making changes. 

As presented, the program is more or less a struc¬ 
tured program and makes use of subroutines where 
allowed. The reason that the subroutines are at the 
front of the program is for program execution speed. 
The comments following the REM statements explain 
what the modules do. 

The kind of performance that can be expected from 
the program depends on certain variables. Of greatest 

By John R. Kaiser, KD9BC, 803 Central Street, 
Oshkosh, Wisconsin 54901 
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HF Equipment 

Regular SALE 

IC-735 HF transceiver/SW rcvr/mic 

84900 729” 

PS-55 External power supply. 

160 00 144” 

AT-150 Automatic antenna tuner 

349 00 314” 

FI 32 500 Hz CW filter. 

59 50 

EX-243 Electronic keyer unit. 

50 00 

1C 745 9 band xcvr w/ 1 30 MHz revr 

999 00 769” 

PS-35 Internal power supply. 

160 00 144” 

EX 241 Marker unit. 

20 00 

EX 242 FM unit. 

39 00 

EX-243 Electronic keyer unit. 

50 00 

FL 45 500 Hz CW tiller (1st IF). 

59 50 

FL 54 270 Hz CW filter (1st IF). 

47 50 

FL 52A 500 Hz CW Idler (2nd IF) 

96 50 89” 

FL-53A 250 Hz CW Idler (2nd IF) 

96 50 89” 

FL 44A SSBIdter (2nd IF). 

15900 144” 

HM 10 Scanning mobile microphone 

39 50 

SM 6 Desk microphone. 

39 00 

HM 12 Extra hand microphone. 

39 50 

MB 12 Mobile mount. 

19 50 


M 








IC-751 9 band xcvr/1-30 MHz revr 

1399 00 1089 

PS 35 Internal power supply. 

160 00 144” 

Fl-32 500 Hz CW Idler (1st IF). 

59 50 

FL-63 250 Hz CW Idler (1st IF). 

48 50 

FL-52A 500 Hz CW Idler (2nd IF)... 

96 50 89” 

FL-53A 250 Hz CW filter (2nd IF)... 

96 50 89” 

FL 33 AM titter. 

31 50 

FL 70 28 kHz wide SSB Idler. 

46 50 

HM 12 Extra hand microphone. 

39 50 

SM 6 Desk microphone. 

39 00 

RC 10 External frequency controller 

35 00 

MB 18 Mobile mount. 

1950 

1IC-720A 9 band xcvr • (CLOSEOUT) • 1349.00 699”! 

PS-15 20A external power supply 

14900 134” 

FL 32 500 Hz CW filter. 

59 50 

FL 34 52 kHz AM Idler . 

49 50 

BC-10A Memory back up. 

850 

SM 5 8 pm electrel desk mic. 

39 00 

MB-5 Mobile mount. 

1950 

Other Accessories: 

Regular SALE 

PS 15 20A external power supply. 

149 00 134” 

CF-1 Cooling Ian lor PS 15. 

4500 

EX 144 Adaptor tor CF 1/PS 15 .. . 

6 50 

PS-30 Systems p/s w/cord. 6 pm plug ?b9 9b 234 v 

OPC Opt cord, speedy 2. 4 or 6 pm 

550 

SP-3 External base station speaker.... 

4950 

SP-5 Remote speaker tor mobiles .... 

2500 

CR 64 High slab rel. xtal (745/751) 

5600 

PP 1 Speaker/patch (speedy radio)... 

139 00 129” 

SM 8 Desk mic two cables. Scan. 

69 95 

SM 10 Compressor/graph EQ. 8 pm mic 

119 00 

AT-100 IOOW8 band auto antenna tuner 

349 00 314” 

AT 500 500W 9 band auto antenna tuner 

449 00 399” 

AH-1 5 band mobile antenna w/tuner 

289 00 259” 


IcolllfiU 


Other Accessories com Regular SALE 

AH-2 8-band tuner w/mount & whip 549 00 
GC-4 World clock • (CLOSEOUT) • 99 95 79" 

HF linear amplifier Regular SALE 

IC-2KL 160 15m solid state amp w/ps 1795 00 1299 
6 -meter VHF Portable Regular SALE 

IC-505 3/10W 6m SSB/CW portable 44900 399” 
BP 10 Internal Nicad battery pack 79 50 

BP-15 AC charger. 12.50 

EX-248 fM unit. 49 50 

1C-10 Leather case. 34 95 

VHF/LIHF base multi-modes Regular SALE 

IC-551D 80W 6-meter SSB/CW. 699 00 599” 

EX 106 FM option. 125 00 112” 

BC-10A Memory back up. 8 50 

SM-2 Electrel desk microphone .... 39 00 

IC-271A 25W 2m FM/SSB/CW. 699 00 569” 

AG-20 Internal preamplifier*. 56 95 

IC-271H 100W 2m fM/SSB/CW. 899 00 759” 

AG-25 Mast mounted preamplifier* 84 95 
IC-471A 25W 430 450 SSB/CW/FM »cvr 799 00 699” 
AG-1 Mast mounted preamplilier* 89 00 
IC-471H 75W 430 450 SSB/CW/FM 1099 00 969” 
AG 35 Mast mounted preamplifier* 84 95 


limiter Offer! • Matching preamp* only $1 00 
extra with purchase ol IC-271A/H or 1C 471A/H 


Accessories common to 271A/H and 471A/H 
PS-25 Internal power supply for (A)... 9900 89” 

PS-35 Internal power supply lor (H)... 160.00 144” 

PS-15 External power supply. 149 00 134” 

SM 6 Desk microphone. 3900 

EX-310 Voice synthesizer. 3995 

TS-32 CommSpec encode/decoder.... 59 95 

UT-15 Encoder/decoder interface... 12 50 

UT-15S UT15S w/TS-32 installed. 79 95 

VHF/UHf mobile multi-modes Regular SALE 
IC-290H 25W 2m SSB/FM. TTP rmc... 549 00 479” 
IC-490A 10W 430 440 SSB/FM/CW 649 00 579” 
VHF/UHF/1.2 GHz FM Regular SALE 

1C 27A Compact 25W 2m FMw/TTPmic 369 00 299” 
IC-27H Compact45W2mFMw/TTPmic 409 00 359” 
IC-37A Comoact 25W 220 FM, TTP mic 449 00 329” 
IC-47A Compact 25W 440 FM, TTP mic 46900 399” 
PS-45 Compact 8A power supply... 112 95 99” 
UT- 16/EX- 388 Voice synthesizer... 29 95 

SP-10 Slim line external speaker... 29 95 

IC-3200A 25W 2m/440 FM w/nP... 549 00 489” 

UT-23 Voice synthesizer. 29 95 

AH-32 2m/440 Dual Band antenna 32.95 

Larsen P0-K Roof mount. 2000 

Larsen PO-TLM Trunk-tip mount 2018 

Larsen P0-MM Magnetic mount 1963 

IC-1271A 10W 1.2 GHz SSB/CW Base 999 00 889” 

ATV-1200 ATV interface unit. TBA 

PS-25 Internal power supply. 99 00 89” 

EX-310 Voice synthesizer. 39.95 

UT-15S CTCSS encoder/decoder... 79 95 
1C-120 1W 12 GHz FM Mobile 49900 449” 

Ml-12 1.2 GHz 10W amplifier. 339 00 299” 

Repeaters Regular SALE 

RP-3010 440 MHz. 10W FM. xtal coni 999 00 899” 
RP 1210 12GHz. 10W FM. 99 ch. synth 1199 00 1089 
Duplexer 1210 12 GHz duplexer... 1199 00 1089 
Cabinet for RP 1210. 249 00 


J 


Order Toll Free 
Use your Credit Card! 

Hand-held Transceivers 

Deluxe models Regular SALE 

IC-02AT lor 2m. 349 00 289” 

IC-04AT lor 440 MHz 379.00 319” 
Standard models Regular SALE 

IC-2A lor 2m. 239 50 189” 

IC-2AT with TTP . 269 50 199” 

1C 3AT 220 MHz. TTP 299 95 239” 
IC-4AT 440 MHz. TTP 299 95 239” 


Accessories for Deluxe models Regular 

BP-7 425mah/13 2V Nicad Pak use BC 35 67 50 
BP-8 800mah/8 4V Nicad Pak use BC 35.. 62 50 
BC-35 Drop in desk charger lor all batteries 69 00 
BC 60 6 position gang charger, all batts SALE 359.95 

BC-16U Wall charger tor BP7/BP8.. 10 00 

LC 11 Vinyl case. 17 95 

LC-14 Vinyl case loi Dlx using BP 7/8. 17 95 

LC-02AT Leather case lor Dlx models w/BP-7/8 39 95 
Accessories lor both models Regular 

BP-2 425mah/7 2V Nicad Pak use BC35... 39 50 

BP 3 Extra Std 250 mah/8 4V Nicad Pak.... 29.50 

BP-4 Alkaline battery case. 12 50 

BP 5 425mah/10 8V Nicad Pak use BC35 49 50 

CA-2 Telescoping 2m antenna. 1000 

CA-5 5/8 wave telescoping 2m antenna. 18.95 

FA-2 Extra 2m flexible antenna. 10 00 

CP-1 Cig lighter plug/cord for BP3 or Dlx .. 9 50 

DC-1 DC operation pak lor standard models 17 50 

LC-2AT Leather case lor standard models. 34 95 

RB 1 Vinyl waterprool radio bag. 30.00 

HH-SS Handheld shoulder strap. 14 95 

HM 9 Speaker microphone.. 34 50 

HS10 Boom microphone/headset. 19 50 

HS-10SA Vox unit lor HS-10 & Deluxe only 19 50 

HS-10SB PTT unit lor HS 10. 19 50 

ML-1 2m 2 3w m/lOw out amplifier.SALE 79.95 

SS-32M Commspec 32 tone encoder. 29 95 

Receivers Regular SALE 

R-7000 25 2000 MHz. 117V AC. 899 00 789” 

RC-12 Infrared remote controller... TBA 

R-71A 100 kHz-30 MHz, 117V AC.$79900 649” 

RC 11 Infrared remote controller... 59.95 49” 

Fl-32 500 Hz CW filter. 59.50 

FL-63 250 Hz CW titter (1st IF). 48 50 

FL-44A SSB filter (2nd IF). 159 00 144” 

EX 257 FM unit. 38 00 

EX-310 Voice synthesizer. 39 95 

CR-64 High stability oscillator xtal 56 00 

SP-3 External speaker. 49.50 

CK 70 (EX 299) 12V DC option. 9 95 

MB-12 Mobile mount. 19.50 


MasterCard 


HOURS • Mon. thru Fri. 9-5:30; Sat. 9-3 

Milwaukee WATS line 1-800-558-0411 answered 
evenings until 8:00 pm Monday thru Thursday 
Please use WATS lines for Ordering 

use Regular lines for other Info and Service dept 


All Prices m this list are sublet to change without notice 


In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY,® 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 

-AES BRANCH STORES- 


WICKLIFFE, Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 
Ohio WATS 1-800 362 0290 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone(305)894-3238 
Fla WATS 1-800-432-9424 


CLEARWATER. Fla. 33575 
1898 Drew Street 
Phone(813)461 4267 
No In-State WATS 


1-800-321-3594 %££ 1-800-327-1917 No Nationw.de WATS Ka ( 1-800-634-6227 1-800-621-5802 


LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone(702)647 3114 
No In State WATS 
Outside < 


Associate Store 

CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone(312)631 5181 
Outside 


90 


March 1986 










































































































PROGRAM TO LOAD REPEATER MACROS 
OVER THE TELEPHONE LINES USING 
AN APPLE It, «♦, OR IE* AND A 
HAVES HICROMODEM J£» 


***** GOTD START OF PROGRAM 


REM \- / 

REM I I 

REM 1 TOUCH TONE MACRO PROGRAM ! 

REM i BY JOHN R. KAISER KDVBC I 

REM I COPYRIGHT 1985 BY J.R.K. I 

REM t ! 

REM I-J 

REM I 

REM ! PROGRAM TO LOAD REPEATER MACROS 5 

REM I OVER THE TELEPHONE LINES USING i 

REM I AN APPLE 3C, «♦, OR IE* AND A 5 

REM I HAVES MICROMODEM JC» I 

rem : : 

REM /-\ 

REM 

REM »•*** GOTD START OF PROGRAM 

REM 

GOTO 77 

REM 

rem aaaat subroutine that fetches each number 

REM 

FOR f - 1 to rec 

LET 9* - SS(F)t REM GET SINGLE LINE FROM TOTAL FILE 
FOR 1 - 1 TO LEN (S*> 

LET 01* - MID* (S*,1,1>i REM GET SINGLE LETTER FROM LINE 
REM 

REM ***** “PRINT" Of AT 3,33 

POKE 1312,120 ♦ ASC <D1*> i REM SCREEN MAPPED BYTE 

GOBUB 36« REM DIAL THE NUMBER 

NEXT I 

NEXT P 

RETURN 

REM 

rem aaaat subroutine that dials the number 

REM 

LET D - - 1 

FOR J » 1 TO 16: REM CHECK FOR VALID NUMBER 
IF 01* - MID* <V»,J,1> THEN LET D - J - 1 
NEXT 

IF D ( 0 THEN GOTO 47i REM NOT A VALID NUMBER 
POKE - 16233 ♦ SLOT t 16,D ♦ 40: REM DIAL NUMBER 
FOR J - 1 TO DL 
NEXT J 

POKE - 16253 ♦ SLOT « 16,0 32j REM SILENCE BETWEEN NUMBERS 

REM FORJ-1 TO DL / 2i REM USE THESE TWO LINES 

REM NEXT J i ONLY IF EXTRA DELAY IS NEEDED 

RETURN 

REM 

rem aaaat read the text file into s*< > 

REM 

LET J - 1 

ONERR GOTO 59 

PRINT D*|"VERIFY*jFILE* 

PRINT D*|“OPEN “|FILE* 

PRINT D*)"READ -jFILE* 

INPUT 9*(J> 

LET J . J ♦ 1 
GOTO 55 

PRINT 0*1“CLOSE “|FILE* 

POKE 216,0 

IF PEEK (222) - 6 THEN GOTO 67* REM FILE NOT FOUND 
LET REC - J - 1« REM NUMBER OF LINES IN FILE 
GOTO lOOi REM GOTO MAIN PROGRAM 
REM 

REM t*tt» FILE NOT FOUND ERROR MESSAGE 
REM 

PRINT "FILE NOT FOUND!" 

PRINT "INSERT PROPER DISK AND PRESS RETURN."j 
INPUT A* 

GOTO 07i REM GET NAME OF FILE 
REM 

rem aaaat start of the program 


REM 

rem aaaat initialize variables 

REM 

LET DL * 30: REM USED TO CONTROL SPEED OF DIAL, LESS - FASTER 

LET SLOT - 2: REM THE SLOT NUMBER THAT THE MODEM IS IN 

LET D* - CHR* (4): REM CONTROL-D USED FOR DISK ACCESS ON APPLE 

LET Qt - CHR* (17>| REM CONTROL-0 USED FOR MDDEM ACCESS DN HAYES 

LET V* - “D1234567690tMABC"i REM USED FOR VALID CKCCK 

DIM St(500)i REM 500 LINES IN FILE-SIZE ACCORDINGLY 

REM 

rem aaaat get the name of the text file 

REM 

TEXT 

HOME 

PRINT "ENTER THE NAME OF FILE TO WORK FROM" 

INPUT FILE* 

PRINT 

PRINT "PLACE DISK WITH -j 

INVERSE 

PRINT FILE* 

NORMAL 

PRINT "IN DRIVE *1 AND PRESS RETURN."j 
INPUT A* 

GOTO 51i REM READ IN TEXT FILE 
REM 

rem aaaat set up display for the rest of the program 

REM 

HOME 

PRINT “ S.O.L.A.R. MACRO LOADER" 

PRINT 

PRINT " NUMBER BEING OIALED IS —>" 

VTAB 5 
HTAB 1 

PRINT "-" 

VTAB 7 
POKE 34,6 
REM 

rem tataa set up hayeb micromodem ic* 

REM 

PRINT D*|"PR#2" 

POKE - 16253 ♦ BLOT a 16,32 
PRINT Q«| 

REM 

REM ttttt DIAL THE REPEATER 
REM 

LET S* - "000-0000" 

FOR 1 « 1 TO LEN (S*) 

LET Dl* - MID* (S*.1,1) 

GOSUB 36 
NEXT I 
REM 

rem tataa wait for repeater to answer the phone 

REM 

POKE - 16253 ♦ SLOT t 16,0 
FOR J - 1 TO 4000 
NEXT J 
REM 

rem aaaat send the macro file 

REM 

GOSUB 22 
REM 

rem tataa hang up the phone 

REM 

PRINT 

POKE - 16253 + SLOT * 16,0 
PRINT D*|-PR*2" 

REM 

rem aaaat that’s it, return system to normal 

REM 

PRINT CHR* (4>»"PR#0"f REM USE "PR*3" IF USING BO COLUMNS 

HOME 

END 


fig. 1. Touchtone program listing. 


concern is the speed at which your local telephone 
company or the repeater controller will accept and 
process the tones. In the case of our group, the pro¬ 
gram is able to send a file of 3540 digits in 10 minutes 


and 45 seconds. That's with the variable DL set to 10 
— not bad considering the relative slowness of Ap¬ 
plesoft BASIC. 

ham radio 



AR-200 XL 

MEDIUM DUTY ANTENNA ROTOR 

Select a Heading - Antenna 
Turns and Stops Automatically. 


$ 69 95 


SIDEBAND SQUELCHj| 



• Fits inside most HF-SSB transceivers 
- Requires human voice to activate 

> Ignores static, noise and hetrodynes 

• On/off switch only—no adjustments! 

• Connects to audio leads and 9/12 VDC 

• Fully assembled and tested $99 95 

• Complete with comprehensive manual 

• Used worldwide in commercial and military 
transceivers 


CMC COMMUNICATIONS 

5479 Jetport, Tampa, FL 33614 (813) 885-3996 



^ CADDELL ^ 
COIL CORP. 

35 Main Street 
Poultney, VT 05764 
802-287-4055 


BALUNS 

Get POWER to your antenna! Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna. They are designed for 3-30 MHz op¬ 
eration. (See ARRL Handbook pages 19-9 or 
6-20 for construction details.) 

100 Watt (4:1, 6:1, 9:1, or 1:1 Impedance — Select one) S 9.50 
Universal Transmatch 1 KW (4:1 Impedance) 13.50 

Universal Transmatch 2 KW (4:1 Impedance) 16.00 

Universal Transmatch 1 KW (6:1, 9:1 or 1:1 — select one) 15.00 
Universal Transmatch 2 KW (6:1, 9:1 or 1:1 — select one) 17.50 

Please send large SASE for info. 


ALL BAND TRAP 
“SLOPER”ANTENNAS! 


FULL COVCRAGEI ALL BANOS! AUTOMA 1 
TIC SELECTION withPROVEN Weatherproof 
sealed Traps • 18 Ga Copperweld Wire! 
GROUND MOUNT SLOPERS - No Radlele 
needed! G round to rpd or home w frt ar lauce tl 
Connect Top to Trees, Buildings, Poles, etc at 
ANY anQle from Stralghtup to 60 degree* for 
excellent "SLOPER" DX Antenna Gain or 
bend It anywhere you need tol 2000 Watt 
PEP Input, max. Permanent or portable Use 
Installs In 10 minutes. SMALL - NEAT • 
ALMOST INVISABLE - No one will know you 
have a HI-Pow*r DX Antenna, ideal For COND'Os APART¬ 
MENTS- RESTRICTED AREAS - Pre-tuned for 2-1 or less 
SWR over ALL bands (except 80-160-300kc) No adjust¬ 
ments needed - EVER. COMPLETELY ASSEMBLED, with 
50 ft RG-68U Coax feedline and PL259 connector- Built . 
In lighting arrestor - ready to hookupi FULL INSTRUC¬ 
TIONS! I 

No. 1080S- 80-40-20-15-10 — 1 trap 49 ft.-$49.95 | 

No. 1040S — 40-20-15-10 — 1 trap 26 ft.-$48.95 | 

No. 1020S-20-15-10-1 trap 13 ft.-$47.96 

No. 10 te 3- f60-80-40-20-f5-fO - 2 trap# 00 ft. ~ $79.95 
SEND FULL PRICE FOR PP DEL IN USA (Canada l* $5 00 
extra for postage etc) or order using VISA, MASCARD - 
AMER EXP. Give Number Ex Date- Ph 1-308-236-6333 
weekdays. We ship In 2-3 days(Per Cks 14 days) Guaranteed 
1 yr - 10 day money back trial 

WESTERN ELECTRONICS 
Dept. AH Kearney, Nebraska 68847 
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Led Bknfcy K.l 

A great attention yet 
ter wtech (ittefnatefy 
ftashm 7 jumbo l E D» 
IJM to* nanto 
huttuns warning 
panel lights anything 4 
Runt on 3 loi5 volts 
Complete tut BL i 
12.9 5 


FM Wireless M.»r Kit LL 

tiinMintv nf) t «ll 1.. lirffly 
-my FM broadcast m 
I n ■ any type i 
>n.k« Runs on 3 to 9V Typo I M 7 
hn mi'll Hi sensitive mile preamp 
king* 

FM t K.l $3 95 I M ? Kit $4 95 


Rum on 3-17 Vdc 1 wall nut » Kl H good lor CPO 
Al.irm Audit* Oscillator CpmpMnfcit 12 95 


MINI KITS-EASY TO ASSEMBLE, FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 
TIME WITH THESE KITS 


AIL OSCILLOSCOPES INCLUDE 2 PROBES 


k 


£ 


1 he PS-7 is handy lor high resolution audio 
resolution measurements multiplies Up in tre 
Quoncy • great lor PL tone measurements • 
multiples hy 10 or 100 • 0 01 Hz resolution & 
built-in signal preamp'conditioner 


S 4 g95 

PR ? lot $3» «5 


E ■ tends the rang# ol yOo» present counter to 
t 5 GM/ • 2 stage preamp • divide by 1000 cir 
i miry • super sensitive (50 mV typical) • BNC 
connectors • t GM/ in t MHz out • drrves any 

PSIO-B Prescaler *79»5 


Color Organ 

Sec music come 
alive* 3 ditlerent 
lights flicker with 
music One tight 
each lor. high, 
midrange and 
lows Each indi 
vtdually adjust 
able and drives up 
to 300 W runs on 
110VAC 


Complete kit. 
ML t 

$8.95 


Super Slcutn 

A super sensitive ornpl. 
•w which wll p*k up a 
(an drop At I5t***r Great 
lor monitoring babys 
room or as general pur¬ 
pose amt'l'tw* full 7W 
rms output runs on 6 to 

15 vult* iiWiS ISofim 


•ipr>aan> 

Complete »>l BN-9 

SS 95 


Ton* Oec Otter 

A complete tone deco 
der yn a single PC- 
hoard Features 400- 
5000 H/ adiustante -— 
range via 70 turn pot voltage regu 
labor 567 1C Useful *o» touch 
ion* burst detection FSK etc 
Can also bu used a\ a stable ton© 
entnOeir Runs on *» to t? volts 
Complete k it YD-’ SS 95 


Whisper Light Kit 


An interesting k.i small m.fc*. 
picks up sounds and converts 
mem to light Thr louder the 
sound the brighter the light 
Includes mike controls up to 
300 W tuns or- HO VAC 

Complete kit Wl 1 


A super nigh performance FM wi»v 
•ess mi*c kit' Transmits a stable 
vrqnw up to 300 yards with eacep 
l.uoal aud>0 qual.ty by moans ot its 
built in eloctrvt mike Krt includes 
raw* mike (in-onswitch antenna 

rkailery and super instructions this 
s the Imest unit available 


DM-700 DIGITAL MULTIMETER 


30 Watt 2 mtr PWR AMP 

Simple Class C power amp loaturas 8 limes power gam i W 
ir. 'ur 8 out 2 W m lor 15 out 4 W in tor 30 out Man output 
of J5 W incredible value complete with all parts less case 
jnd T R rolay 
MA I ,10W pwr amp kit 

Tfl i Rr sensed 1 R relay kd 


* 22 ®* 

6 " 


PS 10B 1.5 GHz PRESCALER 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug . $8.95 

High Impedance probe, light loading . 16.95 


Low pass probe, audio use. 16.95 

Direct probe, general purpose use. 13.95 

Till bail, lor CT-70,90,125 . 3.95 


« *< 


T5T ££ 
PHONE ORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 


TERMS • siinliclion quinnteed • enmme lor 10 days II not pleased, return m 
original lorm lor relund • add fi lor shipping and insurance lo a maximum ot 
$10 00 • overseas add 15- e lor surface mall • COO add $2 50ICOO In USA ontyl 
• orders under $15 00 add $1 50 • Nr restdenls add ?'■ salts 1st • 90 dsy parls 
warranty on ill kits • I yesr pins 6 labor warranty on all wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 

Penfield. N.Y. 14626 


Save s 30 on the 
RAMSEY 20MHz 
Dual Trace 
Oscilloscope 


■ IJ » m » 9 Unsurpassed quality at an 

■ P unbeatable price, the 

1 I 0 4^ 1 ^ Ramsey oscilloscope com- 

1 T - w .. * E J - pares lo Others costing 

^ -• I hundreds more Features 

S coJb m include a component test 

’ V - mg circuit for resistor 

capacitor, digital circuit and diode testing • TV video sync tiller • wide bat'd 
width & high sensitivity • internal graticule • front panel trace rotator • Z axis 
• high sensitivity x-y mode • regulated power supply • built-m calibrator • 
,ock solid triggering SICAqS w,h -»<* on 

Was s 399.95 NOW ONLY uDa’ n-o#.. i™i u <i.u 


35 MHz DUAL TRACE OSCILLOSCOPE 


A heavy duty and accurate scope tor service 
as well as production use Features include 

• wide frequency bandwidth • optimal sen 

sitivii, • • clayed 

triggering sweep • hold off • ALT trigger • 
smqie sweep • TV sync • *>X maqnitication 

• XY or XY Z operation • HF If fiOiae 
reduction 

3500 Dual Trace Oscilloscope 


$ 499 95 


includes 2 high 
quality probe* 


15 MHz DUAL TRACE P0RTARLE OSCILLOSCOPE 

Ideal lor fieid/bench applications, this 
scope can display up to T5 MHz signals 
. I Internal battery pack allows up to 2 
go* f ' JfS °P® rn *' on On .i single charge 

“ Bf 1 * Features include • bii'M m battery 

I — charger • SX horizontal magnification 

P* tg • high brightness CRT • tront panel 
■ trace rotator • internal rechargeable 
4$} ^ • i battery pack 

# • ¥ B i. k 2500 Portable Oscilloscope 


Incluctet 7 high 
quality probes 


Power Supply Kit 

Complete triple u ; Alr-d power 
supply provides variable 6 to 18 volts 
at TOO ma and -5 at t Amp E»cellent 
load regulation good Altering and 
small we Less iranslotmers 
requires6 3V <j '■ A »n.1 J/JQK 
74 VCT Comptetwkil PS 3L1 W 


f M-3 Kil 

i M J w.rwj and Totted 


S14 95 
19 95 


Professional quality dt a hobbyist pnkv Fva 
lures include 76 different ranges and 5 funr 
imns • :t diait inch l ED display • auto 
main decimal placement a automatic polarity 

$4 4 Q Q 5 wl,vd includes 

119 AC adapt.. 


MULTIPLIER 


THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


Universal Timer Kit 

Provides the hus*e pans and PC 
board required tu provide a source 
ol precision timing and pulse 
generation Uses 555 toner 1C and 
includes a range u( (tarts for most 
liming needs 

UT-5 K.l $5 95 


Produces LOUD oar shattering and 
attention gettmg vren like v*und 
Can supply up to t5 walls of 
tenuirjutnudr) f^jnson6-t5VDC 

MU 1 K.l 54 95 


Strvn KN 

Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output runs 
on 3-15 volts uses 3-45 Ohm 


speaker 

1 Complete kil SM-1 


PR-2 COUNTER PREAMP 


The PH 2 is ideal tor measuring weak signals 
non 10 to ’ 000 MHz • hat 75 db gem • BNC 
connectors • great tor shitting HF • idnal 
receiver TV preamp 

$ ^ A Q 5 metudes 

“T *T AC adapter 

PR ? sit $34 95 


RAMSEY 0-4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized reliability and accuracy 
This LCD digital multitester easily fits in 
your pocket you can lake il anywhere 
M features full overload protection • 3 
digit LCD readout • recessed input 
lacks • safety probes • diode check 
(unction • 2000 hours battery life 


$ 22 95 


lest leads and 
battery included 


MINI-100 FREQUENCY COUNTER 

Features and capabilit.es of counters costing MUM as much • 
compact • high sensdnnly • i'/w « urrtnt d*a»> • wry accurate • 
leading zero blanking • field or shop use • 1 MHz lo 500 MHz 
range • diode protected • f digit display 


*9995 


BATTERY CHARGER NICAO BATTERIES 
AND AC ADAPTERINCLUOED 


CT-70 7 DIGIT 525 MHz 
COUNTER 


CT 90 9 DIGIT 600 MHz 
COUNTER 


Mad Blaster Kit 


DM- 700 kit 
MP i probe set 


NEW RAMSEY 
1200 V0M 
MULTITESTER 


Check transistors, diodes and LEDs 
with this professional quality meter 
Other features include decibel scale • 
20K voll motermg system • 3 ' mir 
rored scale • polarity switch • 20 
measuring ranges • safety probes • 
high impoct plastic case 
$ *4 9 5 t**' '**<** and 

I battery included 


CT-50 8 DIGIT 600 MHz 
COUNTER $16g95 


Cl SOM 

RA 1 receiver adapter kit 


Trie most versatile lor less than $300 ♦ oalnres 3 
-.electable gale nines • 9d>gn-. • indicator 

• display hold • ?SmV tit ISO MHz typical sen 
sturdy • 10 MHz lirnebase tor WWV aMXtflOn 

• 1 ppm - uracy 

$14995 

AC Adapter 

CT-OOkit $179 95 

LTV i 0 1 PPM oven lime base 59.95 

DP-4 mead pack 8 95 


CM 25 9 DIGIT 1.2 GHz 
COUNTER 


S <4 O A Q *s «»r«d includes 

1 ACadapter 


BP -4 mead 


$8 95 


Lab quality al a breakthrough prirt* Features • 
i irequency rangrrs each with pre amp • dual 
vr-lectabll. q.iie times • gate activity m-hL.ilor • 
SomVfb 150 MH/ typical sentrimly • w«H *H 
quency range • t ppm accur.i- y 


*119 9 5 


wired includes 
AC adapter 


CT-70 kil 
BP-4 mead peck 


$99 95 
• 95 
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NEW BOOKS 


RADIO SYSTEMS FOR TECHNICIANS 

by 0 C Green 

This brand new book is youi single volume source 
book on (be Iheoiy and application lor transmission 
and reception ol radio frequency signals This book 
discusses Ibe principles ol both AM and fM Hans 
mission bow lo build and use antennas and trans 
mission lines, radio wave propagation the use ol 
landlme. radio wideband systems rbe various stages 
ol selectivity and sensitivity and the modes and 
operations nt radio receivers and transmitters Every 
aspiring technician or Radio Amateur should have a 
copy ol Ibis book in then shack 1985 tst edition 
280 pages 

22464 Sottbound $12.96 


RADIO DATA REFERENCE BOOK 
5th Edition 

by G R Jesop. G6JP and R. S. Hewes. G3T0R 

A brand new edition ol the relerence bitile lor all 
Amateurs and electronic enthusiasts Pcrlect compli 
men! to ARRL HANDBOOK Covers units and sym 
bills basic calculations, resonant circuits and litters, 
circuit design antennas and transmission lines radio 
and TV'serviccs. geographical and meteorological 
data, matenals arid enyineenng data and mathainab 
cal data 1985 5th edition 244 pages 
RSRDR Hardbound $14.95 


AMATEUR RADIO SOFTWARE 

by John Morris. GM4AN8 

Brand new Itom RSGB this computer source book is 
chock lull ol computer programs, hints lips and 
handy ideas lor computer owners and users Nearly 
100 programs include contest logging routines EME 
construction Morse training, and Packet Radio lo 
name |usl a lew Morns approach lo writing tins 
book was Iwoluld One was to qive the computer 
user progiams that had been dc bugged and were 
ready to type in and run The second was as a 
source book lor programming ideas and expansion 
Most progiams are written in BASIC so at least a 
fundamental knowledge ol simple piogrammmg will 
be helplul lo gel maximum use Irom this book 
1985 328 pages 1st edihon 
ns ARS Hardbound $14.95 


1986 WORLD RADIO TV HAN0B00K 

40th Edition 

Often relerred lo as the SWL s bible Ibis 40th 
anniversary edition is sure lo be a best seller Its 
loaded with all the latest call signs schedules Ire 
quencies. and other important information lor TV 
anil ladio bioadcasteis around the world Covets LF 
Ml and SW broadcasting services as well as TV sla 
turns around the world Also includes equipment 
reviews and other special leatures II you haven’t 
seen a copy before you don l know what you re 
missing 1 1986 40lh edition 
GL WRTVB6 Sottbound $19 95 

RADIO RECEIVERS chance or choice 

by Rainer Lltche 

A compilation ol critical technical and operator 
reviews ol most ol the SWL receivers on the market 
today Tests weie conducted by the author a well 
known European electronic engineer Reviews include 
Panasonic. Sony. Kenwood. Drake. Hitachi ICOM 
Bearcat. Yaesu and /rmlh to name |usl a lew Also 
includes selected older models Intio section coveis 
SWL basics in simple terms 1985 1st Edition 
223 pages 

GL HR Sottbound $18 50 


ARRL COMPUTER NETWORKING 

CONFERENCES 1-4 

Pioneer Papers on Packet Radio 198M985 

Tins collection ol Packet Radio papers should be in 
eveiy Packet enthusiasts shack 1 Wntten dunng the 
foimulative years ol Packet development these 
papers (too numerous lo mention them all) cover 
theory practical applications protocols sottwaie and 
hardware subiecls You also gel a complete up to 
dale collection ol all published Gateway the ARRL 
Packet Radio newsletter As big as the ARRL HAND 
BOOK this new book is suie lo be the ARRL s next 
best seller' 1985 over 1000 pages 
AR CNC Sottbound $17 95 

Please unclose S3 50 shipping and handling 

HAM RADIO’S BOOKSTORE 

Tff Greenville, NH 03048 
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DOCKING BOOSTER 



Converts Your HT to a Powerful 
Mobile Unit 

30 or 50 watts output 
16 DB GaAs FET pre-amp 

Fits on most car doors 

Mic hang-up clip 
icom.Yaesu, Kenwood 
2 Meters & 70 cm 

$ 149 * 


CMC COMMUNICATIONS, INC. 
5479 Jetport industrial Blvd. • Tampa, Fi 33614 
Phone: 813-885-3996 


K- 113 


QUALITY ETCHED PC BOARDS 
IN LESS THAN 5 MINUTES. 



Convenient economical, high quality production of 12 "x 12 
panels is obtained using Kepro's Bench-Top Spray Etcher, only 
$765. Kepro-the one stop source for all your Prototype and 
Short Run PCB needs. 



Kepro Circuit Systems, Inc 

Write for full line catalog or call 
1-800-325-3878 • 1-314-343-1630 (Missouri) 



DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS ( 
on NEW and USED 
ELECTRONIC Equipment? 


NUTS & VOLTS 

- ’ • **“ • '««• mnw.,,, 


ham gear 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 
TEST equipment 
microwave 

SATELLITE 
AUDIO VISUAL 

new products 
COMPONENTS . KITS 
ANTIQUE ELECT 

publications 

PLANS . SERVICES 


You’ll Find Them 
in the Nation’s No. l 
Electronic Shopper Magazine 


NUTS & VOLTS 

Now In Our §th Yoar 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 
SUBSCRIPTION RATES 


□ One Year - 3rd Class Mail $ 10 00 

□ One Year - I st Class Mail.$ 15.00 

□ One Year - Canada & Mexico (in U.S. Funds) . $ 18.00 

□ Lifetime - 3rd Class Mail (U S Only) $35.00 

ORDER NOWt 

SEND: □ CHECK □ MONEY ORDER 


□ VISA L MASTERCARD 

TO: NUTS & VOLTS MAGAZINE 

P.O. BOX llll-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


Name____ 

Address_ 

Oty - 

Slate_ Zip- 

Card No _ 

Exp Date _ 

IF YOU’RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY! 


630 Axminister Drive • Fenton, MO 63026-2992 


Dealer Inquiries Invited 
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• > i>*il TTl Mant M e • f.ivwitr M**»i' 

pf-Tgra/nm^l)*!* CTTCSS 


COLORADO 

■■■ 


KENWOOD 


TH 21AT 


TR 2600 


s./* 

• • /w 

• DPI bUO V A 


. *>VY JXrUWiwr 
i VtflfiMiM(rt»* 

t* 4 fW ».*«•» 

• lCD Headru.' 

• 

l .»h um bAt * u 
• Kami ,«i4) 

M Sc*" 


• AEA 

• ALINCO 

• ASTRON 

• AVANTI 


• HAM-KEY 

• HUSTLER 

• HYGAIN 


KANTRONICS 

KDK 

KENPRO 

KENWOOD 

KLM 


QUATRON 

SANTEC 


FT-209RH 

• b Walls 

• 10 Memories 
•LCD 

• Compaci 


FT-2700R 

■ Duo-Band Full Duple* 

. bb Watt 


WELZ 

YAESU 


!/• SMO.i t, Oud' O'UiM' VK) » 

« *■<»»)«*•. M**r»iar, 

» («<«< l ovtM.iO*' HtN »*••#*• 


TS-940S 

DX-cellence 


COD’S WELCOME 


HoMrCm; 


4262 Lowell Bind. ♦Denver. Co. 80211*433-3355 


FRG-9600 


1 100 Memories _ 

• 60 MHZ 90b MHZ Continuous 


SPRING SUNSPOT 
SALE! 

SAVE $7 00 


COMPUTERIZED OX EDGE 
Generate your own Greyline display. 

Xantek has adapted'their best selling DX 
Edge to the computer world and it 
comes at a very reasonable price. This 
computerized operating aid brings into 
your ham shack the ability to know and 
predict when and where DX is going to 
appear When you are using the pro 
gram, the computer will automatically 
update the information as the sun 
progresses across the lace ot the Earth 
To make the computerized DX Edge even 
easier to use. the display is keyed to the 
DXCC list and the 40 CO zones Disk and 
documentation included This is some¬ 
thing you've Got to have 1 1985 
XN-C64 (For Commodore C 64) REG 34.95 

3S£ Now JUST S27.95 3D 

Please add S3 50 toi postage and handling 


DIRECTION FINDING? 


★ Interference Location 

* Stuck Microphones 

* Cable TV Leaks 

★ Security Monitoring 


* VHF and UHF Coverage 

* Computer Interface 

* Speech Synthesizer 

* 12 VDC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction tinder. Simply plug into receiver's antenna 
and external speaker jacks. Uses tour omnidirectional antennas Low noise, high 
sensitivity for weak signal detection Call or write for full details and prices 

H DOPPLER SYSTEMS, INC. f 540 E- 1 Ori*; (60 2) 998-1151 
L>/ Scottsdale, AZ 85254 


ham-- 

radio 


_ BOOKSTORE 

GREENVILLE. NH 03048 


WRITE FOR 


BOOK 

CATALOG 

Ham Radio's Bookstore 

Greenville. NH 03048 


L Crystal 
nr Filters 


For most Ham Rigs from: 
KENWOOD - YAESU HEATHKIT 

Also DRAKE fl 4C<7 Line COLLINS 75S3 B/C 
anfl ICOM (FL44A Twin Only) 

Finest 8-pole Construction 
ALL POPULAR TYPES IN STOCK 

CW • SSB - AM 

Phone tor Information or to Order. 

VISAIMC or COD accepted 

FOX-TANGO Corp. 

Box 15944, W Palm Bch. FL 33416 
Telephone: (305) 683-9587 























Message 

Master 

Real-voice message system 
For any repeater or base 



Now you can communicate vital information even when 
the station you are calling is not on the air — with 
Message Master. Message Master is a solid state voice 
recording system which can record messages just by 
listening to you speak, store messages in memory, and 
deliver messages on demand. If you can't be there to 
deliver your messages let Message Master deliver them 
for you - any messages in any language and in your own 
voice! 

Message Master connects easily to any radio system for 
remote access: repeaters, base stations, even transceiv¬ 
ers. It can even be connected to an autopatch device to 
exchange messages between your radio system and the 
telephone network. 

Message Master is a multi-user system with mailbox 
style personalized message service for a hundred users. 
With 8 minutes of message storage it can store 
hundreds of messages simultaneously making it ideal 
for large, active repeater groups. 

Would you like your callsign identifications, 
tail messages, and bulletin messages sent in 
real-voice? Message Master can send them 
too. Record several identification messages 
and it will even send a different ID each time. 

Almost like magic, Message Master knows 
when to send identifications and tail mes¬ 
sages so it needs no special control signals 
from your base or repeater 

Call or write for further information before 
you make another wasted call 


• Create messages just by talking. Message Master’s 
'real-voice' technique saves YOUR VOICE In digital 
memory to deliver messages in your own voice, lan¬ 
guage and dialect. 

• Mailbox-style operation gives individual message 
delivery service to 100 system users. 

• Easily added to any repeater or base station for re¬ 
mote operation with only four connections. 

• Special features Include callsign Identifications, tal 
messages, and bulletin messages. 

• Digital message storage provides instant playback o 
stored messages. 

• Modular memory meets your exact needs from 2 to I 
minutes of total message storage. 


Serving all your repeater needs 

— Mark 4 Repeaters and Repeater Controllers are THE PER 
FORMANCE LEADERS with real voice, more autodial numbers 
more synthesized voice and more features. 

— Mark 3 Repeaters oiler the winning combination of high per 
lormance and high value. 

— LR-1 Repeaters boast superb RF circuitry at an economical 
price. 

— MR-4 Receivers with 7 helical resonators are the only receiver 
to choose in harsh RF environments 


Commercial users: Ask for a brochure on 
the Message Master Electronic Dispatcher 
with group and all call messaging. 
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— PA-100 Amplifiers with rugged TMOS power FETs give you 
continuous duty high power signal 



COMING SOON: A 4-channel r< 
ceiver voting system which ope 
ates on true signal-to-noise ratio I 
extend your coverage by linking i 
remote receivers. 


KENDECOM INC. 

MICRO CONTROL SPECIALTIES 


23 Elm Park 
Groveland, MA 01834 
(617) 372-3442 

















DX FORECASTER 

Carth Stonehocker, koryw 
springtime QRN 

How's the noise affecting your 

DX? The weakest DX signal that can 
be heard is limited by the noise level 
at your receiver. The readability is 
lowered considerably by that noise you 
hear. But where's the noise coming 
from? 

One way of classifying noise sources 
is by identifying it as local or distant. 
Your receiver could be one local 
source of noise; yet most HF receivers 
used today, if kept in good repair, are 
good enough not to add appreciable 
noise that would affect amplification 
and detection of weak DX. Other 
sources of local electrical noise are 
power lines, electric motors, automo¬ 
biles, televisions and computers, and 
solid-state type transmitters nearby. 

If you're not located in the city near 
a factory, machine shop, or even in the 
country near a noisy power line, you're 
fortunate. If so, you've probably 
found, controlled, or scheduled 
around the worst of it. Finding local 
noise sources is an intriguing, frustrat¬ 
ing form of transmitter hunting, an art 
on which several articles have been 
written. 

If none of these local nuisances can 
be pinpointed as the source of your 
noise problem, then you'll have to con¬ 
sider the possibility of a more distant 
source — atmospheric noise. The 
cumulative effects of thunderstorms 
are propagated to your antenna via the 
same ionospheric layers you're using 
to communicate. The effects may also 
result from local storms within your 
ground wave propagation distance (50 
to 100 miles or 80 to 160 km). 

Potent thunderstorm noise at this 
time of year results from the following 


situation; In March and April, spring 
storms bring rain to much of the north¬ 
ern hemisphere. Fronts of warm and 
cold air generate the first major thun¬ 
derstorms of the year. Fast-moving 
cold fronts produce particularly potent 
thunderstorms. As a storm front 
approaches your area, a significant 
increase in the noise level is heard. 
You'll first notice this increase at a one- 
hop distance away (about 600 to 1200 
miles or 960 to 1920 km) when the 
storm front is about one day west of 
your location. The noise level will 
usually decrease after that until the 
storm reaches within a ground-wave's 
distance. Now, loud individual dis¬ 
charges can be heard. As the storm 
draws nearer, its sounds become part 
of the "local noise"; as it moves away, 
its noise decreases, then increases 
again as the front reaches the one-hop 
distance point a day or so later. (You 
can correlate this with storm progress 
reports on local television.) You can 
save time in looking for rare DX by 
tracking storms in order to pinpoint 
when the most favorable listening con¬ 
ditions are likely to occur. 

last-minute forecast 

The first and last weeks of the month 
are expected to produce the best 
higher frequency band, 15 to 30 
meters, DX openings of the month. 
Whatever 27-day solar cycle variation 
is to occur, the rise in solar activity will 
take place during these days. Some 
transequatorial openings, mainly dur¬ 
ing geomagnetically disturbed periods 
can be expected. The middle two 
weeks can probably best be spent on 
the lower bands for DX openings to 
the east, north, and west during the 
night. During the disturbed magnetic 
periods keep your ear trained on the 
unusual rare DX you need for WAC. 
You may be lucky; March is the first 
month of the equinoxial geomagnetic 
disturbed period of each year, so you 
can expect disturbance and no real 
quiet in between. Expect also the 
intensity and length of the distur¬ 
bances to increase throughout the 
month. April, however, is usually more 


disturbed than March. Spring equinox 
occurs on March 20th at 2203 UTC. 
The moon is full on the 3rd and at peri¬ 
gee on the 1st and 28th. 

band-by-band summary 

Ten and twelve meters, the highest 
day-only DX bands, are nearest the 
MUF for southern hemisphere paths. 
They will be open most days when the 
solar flux is above 75 during the 7 to 
10-hour period centered on local noon. 
These bands open on paths toward the 
east and close toward the west. The 
paths are up to 2400 miles (4000 km) 
in single-hop length, and on occasion 
double that during evening transe¬ 
quatorial openings. 

Fifteen meters, a day-only DX band 
open most of each day, has lower sig¬ 
nal strengths and greater multipath 
variabilty than 10 and 12 meters. It will 
be best when the MUF is slightly 
above to slightly below this band — a 
transition period that occurs right after 
sunrise and just before sunset. Tran¬ 
sequatorial openings will occur, with 
distances similar to 10 and 12 meters. 

Twenty, thirty, and forty meters are 
both daytime and nighttime DX bands. 
Twenty is the maximum usable band 
for DX in the northern directions dur¬ 
ing the day. In combination with 30 
meters, it provides nighttime paths for 
the day-only bands. Forty meters 
becomes the main over-the-pole DX 
daytime band, with some hours 
covered by 30 meters. 

Eighty and one sixty meters, the night- 
only DX bands, exhibit short-skip 
propagation during daylight hours, 
then lengthen at dusk. These bands 
follow the darkness path, opening to 
the east just before local sunset, 
swinging’more to the north-south near 
midnight, and ending up in the Pacific 
areas for a few hours before dawn. On 
some nights, 80 meters, with its higher 
signal strengths, will be the best band 
to use. One-sixty is also expected to 
provide good conditions most of the 
days. Please remember the DX win¬ 
dows of 3790 to 3800, 1825 to 1830, 
and 1850 to 1855 kHz. 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kit 

Wired 

10M,6M, 

2M,220 

$680 

$880 

440 

$780 

$980 



FEATURES: - J 

• SENSITIVITY SECOND TO NONE; 0.15 uV (VHF), 0.2 uV (UHF)TYP. 

• SELECTIVITY THAT CAN’T BE BEAT! BOTH 8 POLE XTAL FILTER 
& CERAMIC FI LTER FOR > lOOdBAT ± 12KHZ. H ELICAL RESON¬ 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASYTUNETRANSMITTER;UPTO20 WATTS OUT(UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS, LINKS. TELEMETRY, ETC. 


• R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV ^ 

sens.;8 pole xfal filter & ceramic filter in i-f, helical 

resonator front end for exceptional selectivity, 

>100dBat ± 12kHz,bestavailabletoday. Flut- 

ter-proot squelch. AFC tracks drifting xmtrs. ... ■ : 

Xtai oven avail. Kit only $138. / 

• R451 FM RCVR Same but for uhf. Tuned 

line front end, 0.3 u V sens. Kit only $138. y 

• R76 FM RCVR for 10M, 6M, 2M, or 220. As above, 

but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only$98/kit. 

• R110 VHF AM RECEIVER kit for VHF aircraft ^ 
or ham bands or Space Shuttle. Only$98. ► 


• T51 VHF FM EXCITER for 10M, 6M, 2M, or 
220 MHz. 2 Watts continuous, up to 3 W 
intermittent. $68/kit. 

• T451 UHF FM EXCITER 2to3Watts.Kltonly$78. 

Xtai oven avail. 

. VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


MINIATURE PREAMPS 


Models to cover every practical rf & if range to listen to SSB, 
FM, ATV, etc. N F = 2 dB or less. 

Antefini Receiver 

VHF MODELS ££ 

Kit with Case $49 220-224 i«-i48 

Less Case $39 

Wired $69 222-224 28-30 

.MODELS 

Kit with Case $59 435-437 28-30 

Less Case $49 432-436 1 44-148 

-I ZZZ 432-436 50-54 

wired $ 7 b 43925 61.2s 


SCANNER CONVERTERS Copy 806 M Hz band on any scan¬ 
ner. Wired/tested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be I inked with receive convert¬ 
ers for transceive. 2 Watts output vhf, 1 Watt uhf. 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
Input Range 

28-30 

28-29 

28-30 

27-27.4 

28-30 

50-54 

144-146 

50-54 

144-146 


* Add $20 for 2M input 


VHF & UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 



Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

• Very Low Nose: 0.7dB VHF, 0.8dB UHF 

• High Gain: 13 to 20dB, Depending on Freq. 

• Wide Dynamic Range for Overload Resistance 

• Latest Dual-gate GaAsFET, Very Stable 


MODEL 

TUNES RANGE 

PRICE 

LNG-28 

26-30 MHz 

$49 

LNG-50 

46-56 MHz 

$49 

LNG-144 

137-150 MHz 

$49 

LNG-160 

150-172 MHz 

$49 

LNG-220 

210-230 MHz 

$49 

LNG-432 

400-470 MHz 

$49 

LNG-800 

800-960 MHz 

$49 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain, 



Model 

HRA-144 
HRA-220 
HRA-432 
HRA-( ) 
HRA-( ) 


Tuning Range 

143-150 MHz 
213-233 MHz 
420-450 MHz 
150-174 MHz 
450-470 MHz 


NEW 


GaAsFET Preamps with fea¬ 
tures similar to LNG, ex- 
cept designed for LOW 

SSlM C0ST and SMALL 

HnW SIZE: only 5/8 "W x 
1 ' 5,8L * 3,4H ' EaSlly 
JkX mounts inside many 
radios. 


MODEL TUNES RANGE KIT WIRED 

LNW-144 120-150 MHz $19 $34 

LNW-160 150-200 MHz $19 $34 

LNW-220 200-270 MHz $19 $34 

LNW-432 400-500 MHz $19 $34 


IN-LINE PREAMPS 


NEW 


GaAsFET Pre- 
amp with tea- 

tures like LNG. W 

Automatically ~~— 

switches out of line dur- ^ 

ing transmit. Use with base or mobile 
transceivers up to 25W. Tower mtg hdwr inct. 


MODEL 


TUNES RANGE 

KIT 

WIRED 

120-150 MHz 

$68 

$98 

150-180 MHz 

$68 

$98 

200-240 MHz 

$68 

$98 

400-500 MHz 

$68 

$98 


ACCESSORIES 


. MO-202 FSK DATA MODULATOR. Run up to 
1200 baud digital or packet radio signals 
through any FM transmitter. 

• DE-202 FSK DATA DEMODULATOR 

• COR-2 KIT With audio mixer, local speaker 
amplifier, tail & time-out timers. 

• COR-3 KIT with "courtesy" beep". 

• DTMF DECODER/CONTROLLER KITS 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control. 

• CWID KITS • SIMPLEX AUTOPATCH 


• Send $1 for Complete Catalog 

(Send $2.00 or 4 IRCs for overseas mailing) 

• Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 


narntromcsTinc- 

65-E MOUL ROAD • HILTON NY 14468 
Phone: 716-392 9430 Hamtronics * is a registered trademark 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during "normal" hours. 


*look at next higher band for possible openings. ham radio 
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• Technical Forums Personal Computer. Packet Radio. ARRL, AMSAT, Antennas. RTTY, SSTV/ATV 

FCC, Electrical Safety and many, many others. 


• New Products See, touch and feel the latest in high-tech equipment. 

• Giant Flea Market Starting at noon Friday, all day Saturday and Sunday. All spaces are SOLD OUT. 

• License Exams Novice through Extra, by reservation only. Send a completed form 610, a copy of 

your present license and a check or money order for $4.25 payable to ARRLA/EC. 
Indicate the desired time. Send to: License Exam. Attn. Tom Holmes. 8830 Windbluff 
Pt., Dayton, OH 45459. Deadline: March 29. 

• Alternate Activities HAMVENTION is for everyone. We have planned activities for the YL or your 

non-ham family members. 

• Special Awards Nominations are requested for “Radio Amateur of the Year," "Special Achievement” 

and "Technical Achievement" Awards. Contact: Awards Chairman. Box 44. Dayton. 
OH 45401. Deadline: April 1. 

• CW Awards See how fast you can copy the International Morse Code (World record is 72.5 

WPM). All participants receive an award indicating their maximum speed. 


Admission 


Registration: $8.00 in advance, $10.00 at the door. 

Banquet (Roy Neal. K6DUE, Speaker): $14 in advance. $16.00 at the door, 

if available. 

Ladies Luncheon: $6.75. 

Last Day for advance tickets: April 5 (Canada). April 12 (U.S.). 


Housing 


Most motel rooms in the Dayton area have been set aside for the HAMVENTION. 
Write: Dayton HAMVENTION Housing, 1980 Kettering Tower. Dayton, OH 45423- 
1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 


• Parking Free parking is available at Hara Arena. In addition, there will be free shuttle bus 

service from all major motels and designated parking lots. Parking and road infor¬ 
mation is available on DARA’s 146.34/.94 repeater. 


• Other Information Special air fares are available on Piedmont and USAir. A free slide show about 

the HAMVENTION is available for club meetings. Wheelchairs and handicap park¬ 
ing are available. For more information . . . Write: Box 44, Dayton, OH 45401 or 
call (513) 433-7720. 


This is the year for you to attend the internationally famous Dayton HAMVENTION. Come with your friends to hear enlighten¬ 
ing forums, see the latest equipment, and visit a flea market that has everything! No matter what you are looking for, you 
can find it in Dayton! 


HAMVENTION is sponsored by The Dayton Amateur Radio Association, Inc. 













We just struck gold with a miniature, high qual¬ 
ity and very reliable DTMF decoder at a rock 
bottom price of $59.95. Our DTD-1 will decode 
5040, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig¬ 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field.. .search¬ 
ing, use our super quick one day delivery and 
cash in on a rare find. 



COMMUNICATIONS 
ESS SPECIALISTS 

•426 W fall Am.- . Orange. CA 92665-4296 
laical <7l4t*WX 41121 • FAX (714)974 3420 

Entire U.S.A. 1-800-854-0547 
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ICOM R71-751-R7000* COMPUTER INTERFACE 
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MICROCOMPUTER ELECTRONICS CORPORATION NOW OFFERS 
THE M.E.C. 71a COMPUTER CONTROL INTERFACE THAT WILL 
CONTROL AND EXPAND THE CAPABILITY OF THE ICOM R71 A. 


•• M •: w»*'i (lain m 

IAIIO r noulitv 14 7 W n 
• •did no»( uta 
•*m»v CNMRU ffi 
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•Kill IM« PM* •! 



MIUH MW C•••»!i at 


MAIN MENU Control center lor 
enlire system Showing 24HR 
UTC time, radio Ireq. & mode, 
memory CH. treq. mode plus ID 
functions tor your selection 


32 CH RADIO MEMORY Show 
ing Ireq to 10 Hz, mode, filter 
w/n. Load/change any memory, 
mode, filter direct from key¬ 
board and print command 


Easy to use. No computer knowledge 
needed, automatic program loading. No 
disk or tape required (except tor aux 
memory storage). 

Menu driven to aid user at each step. 
No radio modification necessary (ICOM 
EX309 — not supplied — required). 
AUTO LOG Allows logging of radio Ireq, 
mode and time by press of a key 
UNLIMITED STORAGE via computer 
disk or tape (store 705 CH per disk side). 
Let your imagination run wild 
Software update. As new software is 
developed MEC will make it available to 
owner subscribers 


EMORY Show AUXILIARY MEMORY Show- 

Iz. mode, filter ing page I ol 47 pages each 

e any memory. having 15 memories Freq. 

act from key- mode. UTC time and room for 
command your notes Auto log feature 

allows instant logging of 
receiver freq. mode, lime 

• HARD COPY via computer printer of all 
memory channels 

• KEYBOARD memory loading. 

INTRODUCTORY PRICE 
$ 199.95 

(♦$4 00 UPS) 

EX309 required but not Included. Price: 139 00 

Dealer Inquires invited. 

EEB Is the exclusive distributor for Micro¬ 
computer Electronics Corp's products 
worldwide. 

EEB is an authorized ICOM dealer and serv¬ 
ice center. 



GET ALL THE DETAILS. WRITE OR CALL EEB TODAY 


ORDER TOLL FREE 800-368-3270 

Prices & specs subject to change Tech info — VA orders 703-938-3350 
Shipping charges not included 

Returns subject to 20% restock charge ELECTRONIC EQUIPMENT BANK 
‘ Free catalog m USA; all others 3 IRC's 515 Mill Street NE 

Vienna, VA 22180 USA 


BELDEN 9913 / 9914 CABLE 
“N” Connectors $3.25 Crimp or Solder Type 


FOX INTERNATIONAL. INC. 

717 W. UNION HILLS DR.. #3-190 
F*HOENIX. AZ 85027 
(602) 582-4124 


‘We Specialize In Custom Connectors" 



AZOTIC INDUSTRIES 

2026 W BELMONT 
CHICAGO. IL 60618 
312-975-1290 

ELECTRONIC COMPONENTS A SUPPLIES 


• 

• ai IDK) ( < >NNf ( H IRS 

• t INI AM 1C S 

• digital ICS 

. 

• ME TFRS 

• COMPUTER C.AHl E S 

. 


• 

• D • IRMINIATURF 

• TEST E'UUM 

• TRANSISTORS 

• DIODES 

• TRIM C AI 

• RELAYS 

• WITCHES 


VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 

312-975-1290 
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• Exciting NEW learning experience let* 

the code RHYTHP build “unforgettable- 
shape* in your eind'e eye. 

Sound* ADD to the shape you already SEE: 

eo newer change your Bind about thee' 
Shape* ARF the characters: write thee' 

• BEGINNERS: nc “study" because 

Only EIGHT shapes give you HALF of 
EVERYTHING and nearly ALL the LETTERS 
Kno« EVERYTHING: only ? sort endings each' 

• EXPERTS: Drea* your “learning plateau’ 

by letting shapes fora at “any" speed 

• CLUBS: 20* discount on 10 or aore sets 

• PRICE Coaplete set rNanual. Wall chart. 

Pocket card, beginner's chart): *11.50 

HINDS alone me discount' *6.50 

• U* Hinds eye Publications. Dept HU 
O P.0.Bo> I31C* HcLean. VA 22101 
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THE COMMODORE COMBINATION! 

C rnmmorjn 1 
ynj cut ii ini iu 

COMMODORE OH C T 

Btir t I ' u ' • 

COMPANION 

As featured on Radio Swede a 
Radio Nethadazxls rrn/i the 
W5YI Report 

The Commodore Ham s T ompanion A 160 page paper 
back guide i u.ur.g your Commodore computer ir, the 
hamshack ioc-J vcUd inJormaiior. on where to find 
urftwurv and hardware to use for CW PTTY AMTOff SSTV 
packet propagation prodiction antenna modeling 
vileUlie irackmg and much more Include! a list of over B0 
source! at Commodore amateur radio software and hard 
wa re and a bibliography of over 60 magazine articles and 
reviews about using Commodore machines in the 
hamshack 

Command Post A 32 page repnnt ol the popular 
Command FYst r. umn that includes basic language pro 
gram l.stingi you can type in lor CW and HTTY send and 
rocoive dupe checking program exchange and more I* 
also serves as a hilonal Of t mtertocirg 

Commodore machines for control operations 

Commodore Ham» Compani $15" 

Command P«i $9** ^ I J'V 

SPECIAL $19" tor botn books when " 

ordered together * 4 • k 

$2 90 Pint Class shipping and h an dli n g p q > j 42 
applies on all US orders Spnngfteld IL 

Mastercard and Visa accepted 62708 


CFrr 


PO Box 30A2 
r>pnngfield IL 
62706 
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product 


REVIEW 


Butternut WARC Kit 

The FCC recently opened the 24 890 MHz 
band (12 meters) (or Amateur operation. Like 
many others. I began operation on the new band 
with a makeshift antenna and transmatch. In my 
case, the antenna was the HF6 V vertical 
manufactured by Butternut Electronics Corpo 
ration. 

A few weeks later I obtained a Model A 18 24 
WARC band conversion kit for the HF6 V. The 
kit consisted of two clamps and rod and capac 
itor assemblies which, when installed on the ver 
tical radiator, would allow resonant operation on 
the 12 and 17 meter bands. 

Each rod and capacitor assembly forms a par 
allel resonant circuit and decouples the length 
of the radiator above it in a manner similar to 
that of a conventional L C trap. Installation of 
this kit has a negligible effect on the tuning of 
the antenna on the original six bands. 

The kit required only about half an hour to 
install and "tweak " The SWR across the 
12 meter band is less than 1.3:1 

Currently, we in the United States don't have 
permission to transmit on the 17 meter band; 
checks there have been limited to use of a noise 
bridge and my ears. The A 18 24 and HF6 V 
combination shows a definite resonance near 
18.1 MHz. Signals from commercial stations in 
that region are also louder than with the unmodi 
fied antenna. I'm sure that readers in countries 
that have access to 17 meters can verify my 
observations with on the air QSO's. 

-K1THP 



mobile antenna matcher 

MFJ Enterprises, Inc., has announced the in 
troduction of the MFJ 910, a mobile antenna 
matcher This device lowers SWR by capaci 
lively matching a mobile antenna to 50 ohms, 
resulting in more power out of the transmitter 
and into the antenna, especially if a solid state 


rig is being used. The MFJ 910 matches mobile 
antennas 10 through 80 meters. 

One of the best features of this mobile antenna 
matcher is its compact size (only 2-1/2 x 2 1/2 
inches) so it can be tucked into a corner of a car 
trunk or mounted inconspicuously with the 
mounting holes provided. 

Installation is easy: simply connect the an¬ 
tenna to the SO 239 connector labeled "out” and 
the transmitter to the SO 239 connector labeled 
“in". This mobile antenna matcher retails for 
$19.95 each, plus $5 for shipping and handling. 


• 

m 

• 


C D 

B , '■ ' ,* 


* 

A. ^ - 

1 W OUT 

■ 

• 

MFJ MOBILE 
ANTENNA MATCHER 
un- 9io 

i_1 

• 


For more information, contact MFJ Enter 
prises. Inc.. P O. Box 494, Mississippi State, 
Mississippi 39762. 

Circle /318 on Reader Service Card. 


one-tube radio kit 

A new one tube radio kit providing the 
experimenter or antique radio buff the opportu 
nity to experience early radio construction and 
operation is available from Antique Electronic 
Supply. 



The kit comes complete with breadboard, 
tube, and other parts Batteries and headphones 
are optional. The kit and a 20-page catalog 
covering tubes, parts, books, and other items 
of interest to radio collectors and experimenters 
are available from George A. Fathauer. Antique 
Electronic Supply, 688 West First St., Tempe, 
Arizona 85281. The price of the kit is $16.95 plus 
$3.00 for shipping and handling. 


custom fitted case 
for ICOM handhelds 

Delta Zulu has announced the release of its 


newest case, designed to fit the popular ICOM 
2AT 3AT/4AT series of handheld transceivers 
and fill the need for a lightweight, compact case 
that allows user access to all controls. The new 
case, available in black or burgandy cloth backed 
vinyl, features a unique zippered battery door 
that allows quick changing of standard sized bat 
tery packs and a transparent window for access 
to the touchtone pad Its bottom seams are 
designed to improve stability when the unit is 
placed upright on a flat surface, reducing tipover 

Delta Zulu cases come with a limited 90 day 
materials and workmanship warranty and are 
available from the manufacturer for $24 95 each 
U.S. shipping is free 

For information, contact Crowley Manufac 
turing Co.. 95 Federal St.. Lynn, Massachusetts 
01905 

Circle /317 on Reader Service Card 


meet the "gripmate" 

Few |obs are more frustrating than those that 
require "three or more hands” two to hold 
the work and a third or more to apply solder or 
perform some other operation The smallet the 
component, the more difficult it usually proves 
to position it accurately and firmly. 

The "GRIPMATE” is one of those why didn't 
I think of it before? inventions a clamp that 
provides up to lour extra hands, each able to grip 
small components, wiring and other items in an 
infinite number of positions. 



A base block clamps easily to a bench, cabi 
net or apparatus in any plane, carries four semi 
rigid insulated wires (stayput arms), each fitted 
with an alligator clip lo hold the |ob. Any of the 
arms can be replaced with one attached to a 48 
mm diameter 2 5x safety magnifying glass for 
close up work, or a small magnet when this is 
more appropriate than the clip 

The Super ’GRIPMATE” kit. consisting of the 
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“HAM HOTLINE" 

THE PROVEN MONEYMAKER 
The “Ham Hotline" is a complete 
mailing list ol novice amateur radio 
operators and current hams who have 
renewed, upgraded or modified their FCC 
licenses These ham enthusiasts have 
proven to be excellent prospects for radio 
equipment, accessories and publications. 

The Hotline is UPDATED EVERY 
TWO WEEKS with an average of 8.000 
names and addresses each month. And. 
because we know the Hotline is the most 
up-to-date amateur radio listing available, 
we ll guarantee 98% deliverability 
Target your sales efforts to your most 
likely buyers Call DCC Data Service to¬ 
day and begin your subscription to the 
"Ham Hotline" the proven 

moneymaker. 

IK'C Data Service 1> ” 122 
1990 M Street. N.W. Suite 610 
Washington. I).C. 20036 

Toll-free 1-800-131-2577 
In DC & AK 202 452 1419 


REPEATER VOTER 



4RV Four Channel Repeater Voter 

e Signal to Noise Type 

• Expandable to 32 Channel by Just Adding Cards 

• Designed for Commercial and Amateur Service 

• Continuous Instant Voting 

• Dual or Single 12 Volt Supply 

• LED Indicators of COR and Voted Signals 

• Front Mounted Level Pots 

• Built in Calibrator 

• Remote Voted Indicators Pinned Out 

• 4 V| * x 6' Double Sided Gold Plated 44 Pin Card 

• Unsquelched Audio Input 

• On Board Audio Switching and Mixing 

• Audio Mixer Input Available for External Input 

• Open Collector or Relay Contact Input 

• Open Collector NPN Output 

• Remote Disable Inputs 

• More 

4RV Kit including board and parts with 20 page 


manual 

Built, tasted, and calibrated with manual 
For more information call or wrlta: 

VOTER Hall Electronics 
815 E. Hudson Street 
_ Columbus. Ohio 43211 


$200.00 

$350.00 

(614) 

281-8871 
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Invitation to 
Authors 

ham radio welcomes manu¬ 
scripts from readers. If you 
have an idea for an article 
you'd like to have consid¬ 
ered for publication, send for 
a free copy of the ham radio 
Author's Guide. Address 
your request to ham radio, 
Greenville, New Hampshire 
03048 (SASE appreciated). 




products 


base block, C-clamp, four 'stayput' arms, mag 
nifier and magnet arms costs $19.95 plus sales 
tax (where applicable). Shipping and handling 
are included in the price. 

For more information about "GRIPMATE” 
contact Gripmate Enterprises, Inc., P.0. Box 
6179, Arlington. Virginia 22206 168 
Circle #316 on Reader Service Card. 


sinadaptor 

J.S. Technology, Inc. has announced the 
availability of a new product to expedite field or 
bench servicing of communications equipment. 
The sinadaptor model SAI-01 is a pocket-sized 
unit designed to plug directly into a VOM to pro¬ 
vide sinad measuring capability anywhere radio 
systems requite servicing. 

The instrument is compatible with any VOM. 
AC VTVM, FET volt meter or other meter with 
AC measurement capability (analog or digital). 
The only requirements are that the meter have 
2.5 VAC sensitivity or better and that the meter 
have a dB scale. The sinadaptor has been 
designed with very low output impedence so that 
the meter impedence does not effect accuracy. 

By simply plugging the instrument into a 
VOM, connecting the VOM's test leads between 
the sinadaptor and the speaker leads of the 
receiver being tested, sinad measurement is dis 
played directly on the VOM's dB scale. For infor 
mation, contact J.S. Technology, Inc., 39 Main 
Street, Scottsville, New York 14546 

Circle #315 on Reader Service Card. 


new handheld 

Encomm. Inc has announced the newest 
addition to the SANTEC brand of radios. The 
ST 20T. described as a "smarter" handheld, fea 
tures a large easy to read LCD atop a 
32 function, 16 key keyboard. It provides two 
seven digit auto dial functions for automatically 
selecting and dialing through the repeater auto¬ 
patch. All keyboard functions are accessible with 
one finger and minimal keystrokes, saving time 
and providing a very user-friendly interface. Its 
frequency range is 142-150.995 MHz for MARS 
and CAP users; other ranges from 140 to 176 
MHz are available for export, Transmitter power 
is rated at 3.5 watts nominal and 5 watts maxi 
mum, depending upon the power supply volt 
age or battery used. Accessories and batteries 
are compatible with other popular models hav 
ing similar slide off battery packs. 

For more information contact Encomm, Inc., 
1506 Capital Ave, Plano. Texas 75074. 

Circle /314 on Reader Service Card. 


new from Heath 

Four new Amateur Radio kits have been 
introduced by Heath Company. The HD 1420 
Very Low Frequency (VLF) Converter allows a 
standard shortwave receiver to tune the 10 to 
500 kHz band using the receiver s3.5 to 4.0 MHz 
band. The HD 1422 Antenna Noise Bridge 
reveals the cause of any mismatch between a 
station's transmitter and its antenna. The 
HD 1424 Active SWL Antenna allows a short 
wave radio to receive signals between 300 kHz 
to 30 MHz. And the HD 1530 Touch Tone 
Decoder is used in a series with the speaker of 
a receiver or scanner. 



For a free copy of Heath's new catalog 
describing these new products and hundreds of 
others, contact Heath Company, Dept. 150-592, 
Benton Harbor, Michigan 49022. (In Canada 
write Heath Company. 1020 Islington Avenue. 
Dept. 3100, Toronto, Ontario, M8Z3.I 
Circle #313 on Reader Service Card 


remote data interrogator 
for repeater tone panel 

Communications Specialists has announced 
the availibility of its new Dl 16 Data Interroga 
tor. Designed for remote retrieval of accumulated 
time and hit information from the TP 38 Shared 
Repeater Tone Panel, it may also be used to 
remotely access the TP 38 for enabling or disa 
bling repeater subscribers. The Dl-16 interfaces 
with a simplex control base station on the 
repeater channel to establish a DTMF commu 
nications link with the TP 38 at the repeater site. 
Upon receipt of the proper command, the TP 38 
will transpond data back to the Dl 16 and show 
it on a four-digit LED display. 



Provision is made for hard copy printout of the 
data on a Radio Shack Model TP 10 Serial 
Printer if desired. The Dl 16 may also be con¬ 
nected to a host computer serial port for process 


104 [3 March 1986 









ing of the information for air time billing or other 
special purposes. All programmable functions of 
the TP 38 Shared Repeater Tone Panel may be 
performed remotely with the DI16, eliminating 
the need for trips to the repeater site The DI16 
uses a sixteen digit keyboard and a high- visi¬ 
bility four digit LED display An automatic PTT 
keying circuit and an output port for a serial 
printer or computer adaptation are standard 
equipment. It is powered by 12 VDC and comes 
complete with 120 VAC power supply. Its size 
is 7.5 x 7.8 x 2.7 inches. The DI16 is priced at 
$249.95 and is available for immediate shipment 
from factory stock. A full one year warranty is 
included. 

For information, contact Communications 
Specialists. Inc., 426 West Taft Avenue, Orange, 
California 92665 4296 

Circle /312 on Reader Service Card. 


miniature GaAsFET preamp 

Hamtronics, Inc., recently announced a new 
low-cost, miniature receiver preamp for the VHF 
and UHF bands. The model "LNW" is similar 
to the popular LNG GaAsFET preamp, which 
itself represented a breakthrough in GaAsFET 
preamp pricing. 



Don’t buy from Hamtronics ... 


Unless you want the best possible equipment 
at the lowest possible price! ! ! 

H The "wheeler-dealer" is back and he's beating 
™ everyone else’s "deals.” 

™ We all know there's no such thing as a free lunch . . . 
™ so How Can We Do This? 

“ • We don't run alot of ads featuring sale items 

— • We don’t spend alot of money on full page ads 

“ • We don’t have sales on just the fastest selling 

— products 

“ • We don’t short cut you on service. We are a factory 

— warranty repair facility for everything we sell! 

• We don’t mail out free catalogs 

• We don't have a free WATS number 


o 



The heart of the preamp is a new dual gate 
GaAsFET that provides stable operation over a 
wide range of load impedances. Typical gain of 
the unit is 18 dB. and the typical noise figure is 
0.8 dB. The unit measures only 5/8 x 15/8 
inches. Mounting standoffs are provided to allow 
the preamp to be built into transceivers and 
receivers. It is easy to connect in series with the 
receive signal path using miniature coax. 

Several models of the preamp are available: 


model 

nom frequency 

tuning range 

LNW-144 

146 MHz 

120 150 MHz 

LNW-160 

160 MHz 

150 200 MHz 

LNW-220 

220 MHz 

220 270 MHz 

LNW-432 

446 MHz 

400 500 MHz 


The price of the unit is only $19 in kit form 
and $34 assembled and tested. 

A complete 40 page catalog including a full 
description of this and other products is avails 
ble from Hamtronics, Inc., 65-F Moul Road, Hil¬ 
ton, New York 14468-9535. (Include $1 for first 
class mailing. For mailing overseas, enclose $21. 


_ You and every other Ham customer is paying for all 

— these do-dads and sales gimicks 

— Hamtronics puts the savings into your pocket 

“ Hamtronics guarantees to meet or beat any advertised 

— price on every item we sell. 


“ Hamtronics Has It All! 

h Let Hamtronics be your Ham Radio equipment dealer. 

We re celebrating our 35th year in the Ham business 
■■ at the same location. 
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-THE JOY OF QRP: STRATEGY FOR SUCCESS- 

The expens reviewed Ade Weiss's (WDRSPl book and wrote George Dobbs. G3RJV Radcom \ am most 
impressed both with the scope and content ot the book the sections on objectives planning operating 
techniques, band selection and propagation would hetp any Amateur whatevei power is being used SPRA T Q 
a comprehensive guide to the whole subject of QRP a great book tor QRP rs and a kit ot QRO operators 
^ would benefit from reading it Doug DeMaw. W1FB. OST I found the book easy to read and the text is p 
— | interesting throughout I would have no hesitation in recommending WDRSP's book to any Amateur interested 
H in ORP operation In fact it will provide great reading for nearly any active ham Bill Welsh. W6DDB. Novice p 
Ed CO 151 pages covering ORP from basics lo fine points in 8 interesting chapters Novices will have » 

P no difficulty understanding the explanations Fred Bonavita W5QJM ORP Quarterly In no other place have 
I encountered such a well founded statement of the philosophy of ORP operatinq 

POSTPAID $10 96 (US). $12 95 (Foreign) ^192 

MILLIWATT BOOKS, 833 Duke St. #83, Vermillion, SD 57069 ' “ 
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software toolbox 

Communcations Electronics Specialists Inc. 
(CES) has announced the release of the CES 
BeamCalc Software Toolbox for Commodore 64 
and Apple II computers. The program assists 
Amateur Radio Operators with beam heading 
calculations from their location to locations in 
most areas of the world. The operator simply 
enters his latitude and longitude and then selects 
a specific location. The program provides the 
beam heading in degrees relative to true north, 
latitude and longitude of the selected location, 
distances in statute and nautical miles, time 
difference from GMT, DX Zone number, postal 
rates, numbers of IRC coupons, and QSL bureau 
information. Included in the CES BeamCalc 
Toolbox are program segments for radio line-of- 
sight calculations, satellite tracking, moon track¬ 
ing, and solar outage predictions. 

CES BeamCalc is menu-driven and comes 
with a detailed operating guide. 

For information, contact CES, Inc., 803C 
South Orlando Ave., Winter Park, Florida 32789. 

Circle #311 on Reader Service Card. 


RF design programs 

RF Notes No. 2 is the second in a series of 
RF design aid programs for problems frequently 
experienced in radio frequency design. RF Notes 
No. 2 contains four programs that can aid in such 
activities as inductor design, including design of 
single-layer coils (both close and space-wound) 
and toroid coil design. Complex impedance 
matching circuit design includes L, PI, T, and 
wideband configurations. In addition, a short 
program for capacitor applications evaluation is 
included. The price is $60.00. Designed for the 
color or monochrome IBM-PC with 128K, RF 
Notes No. 2 requires a graphics card. 

For information, contact Etron RF Enterprises, 
P.O. Box 4042, Diamond Bar, California 91765. 

Circle #310 on Reader Service Card. 


DTMF encoder/decoder 

Cetec Vega's new Model ED-707 mobile 
encoder/decoder is built to endure hard use. 
Designed for tough service, it's rugged and 
dependable, and includes a comprehensive 
selection of operational features including the fol¬ 
lowing: selective, group, and all-call (2 to 6-digit 
messages); single-tone transpond; full DIP- 
switch programmability; command reset; audi¬ 


ble encode sidetone; fully sealed keypad with 12 
DTMF digits; horn switch, speaker switch, and 
new "T" switch; and wrong-digit reset or wrong¬ 
digit lockout (jumper selectable). 

The fully sealed keypad has a positive tactile 
feel. It encodes 12 DTMF characters with audi¬ 
ble sidetone beep, while producing a PTT output 
(with preset off-delay period). Also included are 
speaker, horn, reset, and "T" switches, with 
LEDs to indicate the state of the speaker and 
horn switches. Adjustable timers are provided 
for sounder/horn, tone-burst transpond, off 
delay, PTT delay, and interdigit time. 

For details, contact Cetec Vega, 9900 Baldwin 
Place, El Monte, California 91731. 

Circle #309 on Reader Service Card. 


multicomm 2.0 

MULTICOMM 2.0, an updated version of 
MULTICOMM 1.0 is now available from Multi- 
Comm Communications Software, Inc. MULTI¬ 
COMM 2.0 includes Morse code transmit 
capability, a faster menu screen, user-definable 
function keys, and a terminal screen memory 
feature. 

The new program includes ASCII, RTTY, and 
Morse Code Communications, with full teletype 
(Baudot) emulation, definable function keys, an 
Active Menu, file transmit and receive, and 
simultaneous printing, and many other features, 
for $49.95. 

IBM-PC (and Compaq) system requirements 
are: 128K RAM, 1 disk drive and an 80 column 
monitor. RTTY communications requires a ter¬ 
minal unit with an RS-232 interface. Telephone 
communications requires a standard modem. 

MULTICOMM 2.0 is available for a limited time 
at only $39.95. 

For further details, contact Multicomm Com¬ 
munications Software, 1806 Foxwood Drive, 
Houston, Texas 77008. 

Circle #308 on Reader Service Card. 

circuit design/analysis 
software 

Hayward Electronic Systems, Inc., has an¬ 
nounced that it will supply LADPAC, a software 
package for the design and analysis of radio fre¬ 
quency ladder circuits. Ladder networks are used 
extensively for electronic filtering and impedance 
matching. 

LADPAC will design lowpass, highpass, tradi¬ 
tional bandpass, coupled resonator LC band¬ 
pass, and crystal ladder filters. A special feature 
is a routine for the design of pseudo-elliptic low- 
pass filters. LADPAC analyzes networks for 
transducer gain, impedance match (return loss), 
phase, and group delay. Impedances may be 
plotted on a built-in Smith chart. A special rou¬ 
tine draws and edits the schematics of circuits 
designed by other LADPAC programs. 

Hardware requirements for running LADPAC 
are an IBM-PC or compatible, DOS 2.0 (or later 










version), at least one 5.25 inch disk drive. 192 
kilobytes ol RAM. and a color graphics adap 
ter A dot matrix printer is recommended 
LADPAC and LAOPAC 87. which provides 
enhanced operating speed (but requites the 8087 
co processor), are each priced at $149 each. For 
further details, contact Hayward Electronic Sys 
terns, 7700 SW Danielle Avenue, Beaverton. 
Oregon 97005 
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logging software 

The Log. the latest Amateur Radio software 
from Cynwyn. runs on the 16K or 32K Radio 
Shack Color Computer and is available in cas 
sette or RD DOS versions. When loaded into the 
compute'!’, it tests for memory and configures 
itself to the maximum advantage of the availa 
trie memory automatically It provides fields for 
entering all standard logbook data as well as a 
"Remarks” field. The program which will 
search log entries by call sign. QTH. and date 
allows operators to obtain hard copy printouts 
of their logbooks. The user with a 32K disk sys 
tern can store up to 13,600 contacts per disk 
The log is available for $19.95 per cassette and 
$24,95 pet disk. (Add $2.00 for shipping. Call 
signs should be included with orders.! 

For information, contact Cynwyn, Suite 2F. 
4791 Broadway, New York, New York 10034 
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metroplex network 

Metroplex, a key link in the North American 
Teleconference Net, is now on the an with its 
satellite broadcast news service, specially 
designed for transmission on Amateur repeaters 
and remote bases. 

The Metroplex Network carries three exciting 
programs, co produced by Metroplex and West 
link Rdio, for the Amateur Radio Community 
an up to the minute national news program and 
a national Amateur Radio swap and shop pro 
gram every week, as well as all four North Ameri 
can Teleconference Radio Nets INATRNsI each 
year 

Network affiliated club stations downlink the 
programs from a commercial satellite Iran 
sponder for a very low annual fee or receive the 
programs via a UHF link or a telephone company 
dialup line Many clubs already have the basic 
antenna systems that are required 

The total package is available every Monday 
evening at 10 PM EST 7 PM PST and Friday 
nights for NATRN 

All news and production personnel are work 
ing professionals who have volunteered their 
time for this informative way to help unite the 
world of Amateur Radio 

To Itecomea network affiliate, or to learn more 
about it, contact Alex Magocsi. WB2MGB, at 
the Metroplex Network, Leonta, NJ 07605 or call 
201 592 7614 for recorded information 
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Introducing the BUTTERFLY 
Beam from Butternut! 



Compact Size 

The HF4B s 12'/.-loot elements and 6-foot 
boom are ideal for home-station use and 
for weekend relreals. condos, apart¬ 
ments and other places where oversized 
beams are prohibited Its light weight 
(17 pounds) means it can be turned with 
a tv rotator, yet it is robustly con¬ 
structed in the best tradition of our 
world-famous Butternut verticals 

See your authorized 
Butternut dealer 


The HF4B Compact, 2-element 
Beam tor 20-15-12-10 meters 


Performance 

The HF4B BUTTERFLY '* has not 
sacrificed performance for compactness 
Its unique design with fanned elements 
and L-C circuits avoids use of power¬ 
robbing traps yet provided high-efficiency 
operating on all bands The BUTTERFLY 
outperforms anything in its class 

The HF4B offers an SWR ol 1 5 1 or less at 
resonance Its 2 1 bandwidth is 200 kHz on 
20 meters. 450 kHz on 15, 1.7 MHz on 1 0. 
and across the entire 12 meter band And it 
will handle the legal power limits both CW & 
SSB Gain is at least 3 dB on 20, 4 5 dB on 
15 and 5 dB on 10 & 12 meters Front-to- 
back is up to 18 dB on 10, 12 and 20m, and 
up to 15 dB on 15m 


BUTTERNUT ELECTRONICS CO. 


405 East Market Street 
Lockhart. Texas 78644 

Please send ail reader inquiries direct 



COMPACT 75 M SSB TRANSCEIVER 


1985-86 
CATALOG 
50 <f 


Complete Kit 


plus 13 oo 
shipping ana 
handling 


RECEIVER: 

f requency 3 B 4 0 MH; 

Sensitivity 0 5 #.V (or 10 rIB S/N 
Selectivity - 6 dB Qt ? 4 KH; 

AGC Range ♦ 60 dB n * ♦ 3 dB out 

Audio Ouput * 350 mW *nio 8 ohms 

TRANSMITTER 

frequency 3 8 4 0 MH: 

Output 30 waits min SO ohms 

IMD - 30 (IB 

Harmonics Z 1 ' -47 IP 3*« - 55 (SB 

SWR Immunity 30 1 u all phase angles 
Alc Amplified Iasi response rate (Quasi processing! 


RADIO KIT 
BOX 411H 
GiMnville. NH 
03048 

16031878-1033 
telex 887697 


POWER REQUIREMENTS: ^ 

Voltage 78 Vdc regulated 

Cuneni 2A transmil. 65 mA receive 



CALL TOLL FREE 
& COMPARE 


DISC, 

fob * 1 


| KENWOOD 


ICC* liclmin Warranty 

Ege offers an extended 
1-year warranty on Icom, 
Kenwood, & Yaesu 
Transceivers 

MliaoWtitoniaflwtwfMir •*! warrant* 


tra ICOM 




IC-7S1 

HF transceiver with General 
Coverage Receiver 
39 memories 

Built-in SSB filter, passbartd 
tuning, noise blanker 

IC-flAT 

Small, light HTs for 9m 
or 440 MHz 10 
memories and scan 
Keyboard entry LCD 
display Battery packs 
and accessories 

New IC-AV In *»ock 

Aircraft handheld 

Antennas 

HF. VHF, SWL. scanner, marine, 
commercial and CB for Mobile or 
Base use Manufacturers include 
Cushcraft. Mini Products. BAw. 

Van Gorden, KLM. Butternut. 
aea, Mosley, Hustler, Telex Hy 
Gam, Larsen, and others 


TS-Mf 

HF transceiver with general 
coverage receiver All-mode 40 
memories Keyboard entry Built 
in audio filter, optional automatic 
antenna tuner, speech processor. 

AC power supply 


New TM-VS30A SO A / 70 A 

95/45/70 watt mobile 9m rigs 93 
memories Scanning Telephone 
number memories Easily 
modified for MARS and CAP 

Naw toil alia in atach 



Towers 


Unarco Rohn, Hy^jain, and Tn 
Ex Ask for special quotes on 
packages including cable, guys, 
connectors, turnbuckles, etc 

Accessories 

Everything an amateur needs by 
Kenpro, Alliance. Ameritron. TE 
Systems, Mirage Tokyo Hy Power. 
Daiwa. mFJ. Ten Tec. Santee. 
Bencher. Amphenol. Astron, B»K 
Precision. Welz and more 

Computer Stuff 

Packet Radio. RTTY/Morse 
hardware and software by Hal. 
Kantromcs. AEA. Microlog. mFJ, 
Amateur software by Ham Data 

Books 

On every topic Call and ask for 
the book or subject you need 


rr-7S7fix 

HF transceiver with general 
coverage receiver 8 memories 
Dual VFO's Programmable 
memory scanning CAT system 
computer control 


Get the whole story! 
Send $1 for our new 
Winter 1986 Buyer's 
Guide—Catalog. 


More Helpers 

• Shortwave by Kenwood, icom. 
yaesu, Sony, Panasonic 

• Marine radios by Regency 
Polaris and Icom 

» Commercial Land Mobile by 
yaesu and others 

• Telephones by Southwestern 
Bell. AT&T, Panasonic and Cobra 

• CBs Uniden. Midland. Cobra 

• Scanners Regency A Bearcat 
> Radar Detectors Uniden A 

Whistler 


New England 
Grand Opening 
March 1 ft 9 

Visit with Yaesu 
factory representative. 

Door prizes each day! 


VIRGINIA 

>3646 Jefferson Davis Highway 
Woodbndge Virginia W191 
Information ft Service 1 703) 643-1063 
Sevic* Department (703) 494 8750 

Orders ft Quotes Toll 
Free: 800-336-4799 

(In Virginia: 800-572-4201) 

Store Hours MT! 10 am 6 pm 
Wf 10 am 8 pm 
Sat 10 am 4 pm 
Order Hours M F 9 am 7 pm 
Sat 10 am 4 pm 



NEW ENGLAND 

8 Stiles Road 

Salem. New Hampshire 03079 
New Hampshire Orders,* 

Information ft Service f603) 898-37S0 

New England 
Orders & Quotes: 
800-237-0047 

Store Hours Monday Closed 
TWSat 10 am 4 pm 
ThF 19 noon ft pm 
Sun 19 noon- 5* * 


MACOMBE m 

miois t ribu i onisZMr 

LOUISIANA 

Out Associate Store 
Davis ft Jackson Rood. P O Bo* 993 
Lacompe Louisiana 70445 
information ft Service (504) 889-5355 


tim i*noni* (fum hertdo 

•*o» ■«**>«»* u*S cod '*« it IS tw* 

(ft «■*» n».cet •** tuttieu to ( without 
ootiyetxyi P'MWts tit not urtd »o» 
VvWuelion AdNfUMl **tw»n» *<» I •<% a 

retorting end Ntcxlliny fee end ctrdii *•» 
le on youi ncti putifww IGt 
uiftpom rn* menutecfuiev* »j”*’>fei fo yet » 
op* or e we**enty i© pwxnese. <e*> 
cusitmwt Wf»*t« et fOM) > 06 ) end .t be 
no imi 

Hard to get through on our 
800 numbers? 

e m o» e«te« s p m u* tan one w 
ou' *eyuw fWMtwn *» rov per to* lie te«i end 

ii clean row* o»oe* wait $1 

Dealer InquttM* Invited 


SPECIAL SALE — SAVE $5 EACH 

Have a name — but need the Call Sign? 
Traveling — and want to meet local Hams? 


1985 I960 Amateur Rad* 

NAME INDEX 

By Name and CaR 583 pages 

1985 1986 Amateur Had*o 

GEOGRAPHICAL INDEX 


By Slate City Street No and Cal 653 pages 


No frills directories of over 462,000 U.S 
Radio Amateurs 8'/zx11, easy to read 
format. 

NAME INDEX -$2^90 S19.95 
GEOGRAPHICAL INDEX-$19.95 

BUY BOTH SPECIAL $35.95 

Aiid M 50 stifipmq to alt orders 


products 


microprocessor-based 
repeater controller 

After two years of field testing, S COM Indus 
tries has introduced the MRC-100 repeater con¬ 
troller. The unit is fully user configurated. Relia 
ble microprocessor based circuitry offers user 
customization for individual needs. 



Remote programmability is simple; it’s not 
necessary to visit the repeater site MRC 100 
software allows more options than conventional 
hard wired controllers. 

Deluxe features include autopatch' reverse 
patch, a sophisticated polite identifier, paging, 
clock and calendar, logic input and outputs, and 
CTCSS (Continuous Tone Controlled Squelch 
System). With built-in programmable security 
and "personality" features, macro capability, and 
CW, the MRC 100, built with industrial grade 
components, is designed and tested for relia 
bility. 

The MRC-100 will support a second control 
receiver and comes with a power adapter for bat 
tery backup. A full two year warranty is included. 

For information contact S-COM Industries, 
P.O. Box 8921, Fort Collins, CO 80525 
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new catalog 

The 1986 Grove Enterprises catalog of receiv 
ing accessories and publications is now availa¬ 
ble Grove, a leading mail order discount dealer 
of scanners and short-wave receivers, also 
manufactures preamplifiers, antennas, tuners, 
filters and other accessories for listening. Grove 
publishes books in the field and also Monitor¬ 
ing Times, a 40-page monthly tabloid covering 
all aspects of monitoring the radio spectrum. 

For a free copy of the new Grove catalog and 
a sample of Monitoring Times, write Grove En 
terprises, P.O. Box 98, Btasstown, North Caro 
lina 28902. 
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W6SAI BOOKS 


f -| INTERFERENCE HANDBOOK 

by William R. Nelson 

Great sourcebook on interference problems Complete explanation of RFI/TVI 
handbook sources, how to track them down and a how-to section on curing these 

problems. Includes TV and stereo fixes and vehicle noise suppression Also 
| covers grounds and grounding. 247 pages <91981. tst edition. 

—:— - i 1RP-IH Softbound $8.95 

. -7" | VHF HANDBOOK FOR THE RADIO AMATEUR 
1 by Herb Brier, W9EGQ and Bill Orr, W6SAI 

I i Every active VHF’er should have a copy of this Handbook in their shack 
—-?! Contains plenty of info on: FM, antennas, repeaters, propagation, satellites 
and much, much more. Full of projects and schematic diagrams as well as 
—. test equipment. 336 pages. ©1974. 3rd edition 

Qf^ ) nRP-VH Softbound $11.95 

RADIO HANDBOOK 

The very latest in state-of-the-art techniques' Over 1100 pages cover: 

M antennas, amplifiers, theory, semiconductors, plus much more. Full of 

projects and schematics- from high power amplifiers to “weekender" types. 
Excellent value at a great low price! 1136 pages. ©1981. 22nd edition. 

121874 Hardbound $12.95 

ijr mrjjlp BEAM ANTENNA HANDBOOK 

I Completely revised and updated with the latest computer generated informa- 
f -—r tion on BEAM Antenna design. Covers HF and VHF Vagis and 10, 18 and 24 
iaiiDP MHz WARC 1)90(15 Everything you need to know 204 illustrations. 268 

! WltlB | pages <91985. Revised 1st edition 

ANTENHAS I. IRP-8A Softbound $9.95 

i - - _ SIMPLE LOW-COST WIRE ANTENNAS 

Primer on how-to-build simple low cost wire antennas. Includes invisible 
designs for apartment dwellers. Full of diagrams and schematics. 192 
pages. ©1972 2nd edition 

S DRP-WA Softbound $7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build, lightweight, and high performance make the Quad at DX'ers 
delight. Everything from the single element to a multi-element monster. A 
wealth of information on construction, feeding, tuning and installing the 
quad antenna. 112 pages. ©1982. 3rd edition. 

RP-CQ Softbound $6.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth of projects that covers verticals, long wires, beams as well as 
plenty of other interesting designs. It includes an honest judgement of gain 
figures, how to site your antenna for the best performance, a look at the 
Yagi-Quad controversy, baluns, slopers, and delta loops. Practical antenna 
projects that work! 190 pages ©1978. 1st edition. 

[ IRP-AH Softbound $7.95 

|?£ P |ease enclose $3.50 to cover shipping and handling. 


antenna 

handbook 


I W6SAI 

! WIRE | 
amtenhas 
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More Details? CHECK-OFF Page 118 


(603) 878-1441 




RF 

TRANSISTORS 


FRESH STOCK - NOT SURPLUS 
TESTED - FULLY GUARANTEED 


Rating Each Match Pr. 

20W $14.50 $32.00 

BOW 18.00 45.00 

100W 25.00 56.00 

110W — 60.00 

150W 38.00 82.00 

25W 18.00 42.00 

150W 55.00 125.00 

12.5W 12.00 30.00 

150W 42.00 90.00 

30W 12.50 30.00 

SOW 14.00 31.00 

60 W 15.00 35.00 

80W 16.00 36.00 

60W 12.00 28.00 

SOW 20.00 46.00 

SOW 18.00 42.00 

SOW 25.00 60.00 

40 W 18.75 48.00 

12W 3.00 9.00 

3W 2.75 8.00 

40W 11.00 25.00 

15W 10.00 23.00 

15W 6.00 15.00 

SOW 18.00 40.00 

75W 15.00 33.00 

110W 28.00 60.00 

75W 15.50 34.00 

85W 16.50 37.00 

50W 23.00 52.00 

70W 17.00 40.00 

50W 15.00 36.00 

Ugh Gain Matched Quads Available 

VHF/UHF TRANSISTORS 



2-30 MHz 12V (• 

= 28V) 

PI N 

Rating 

Each 

MRF406 

20W 

$14.50 

MRF412./A 

SOW 

16.00 

MRF421 

100W 

25.00 

MRF421C 

HOW 

— 

MRF422* 

150W 

38.00 

MRF428,(A* 

25W 

18.00 

MRF428" 

150W 

55.00 

MRF433 

12.5W 

12.00 

MRF435* 

150W 

42.00 

MRF449./A 

30W 

12.50 

MRF450./A 

50W 

14.00 

MRF453./A 

SOW 

15.00 

MRF454./A 

80W 

16.00 

MRF455./A 

SOW 

12.00 

MRF458 

SOW 

20.00 

MRF480 

SOW 

18.00 

MRF464* 

SOW 

25.00 

MRF466* 

40 W 

18.75 

MRF475 

12W 

3.00 

MRF476 

3W 

2.75 

MRF477 

40W 

11.00 

MRF479 

15W 

10.00 

MRF485* 

15W 

6.00 

MRF492 

SOW 

18.00 

SRF2072 

7SW 

15.00 

SRF3662 

HOW 

28.00 

SRF3775 

75W 

15.50 

SRF3795 

85W 

16.50 

CD2545 

SOW 

23.00 

SD1076 

70W 

17.00 

SD1451 

50W 

15.00 


MRF212 

Rating 

10W 

MHz 

136-174 

Net Ea. Match Pr. 

$16.00 - 

MRF221 

15W 

136-174 

10.00 

— 

MRF222 

25W 

136-174 

14.00 


MRF224 

40W 

136-174 

13.50 

32.00 

MRF231 

3.5W 

66-88 

10.00 


MRF234 

25W 

66-88 

15.00 

39.00 

MRF237 

4W 

136-174 

3.00 

_ 

MRF238 

30W 

136-174 

12.00 

_ 

MRF239 

30W 

136-174 

15.00 

— 

MRF240 

40W 

136-174 

18.00 

— 

MRF245 

SOW 

136-174 

28.00 

65.00 

MRF247 

75W 

136-174 

27.00 

63.00 

MRF250 

50W 

27-174 

20.00 

46.00 

MRF260 

5W 

136-174 

7.00 


MRF261 

10W 

136-174 

9.00 

_ 

MRF262 

1SW 

136-174 

9.00 

— 

MRF264 

30W 

136-174 

13.00 

_ 

MRF607 

1.75W 

138-174 

3.00 


MRF641 

15W 

407-512 

22.00 

_ 

MRF644 

25W 

407-512 

24.00 

54.00 

MRF646 

40W 

407-512 

26.50 

59.00 

MRFS48 

SOW 

407-512 

33.00 

69.00 

2N3866* 

1W 

30-200 

1.25 

— 

2N4427 

1W 

136-174 

1.25 

_ 

2N5591 

25W 

136-174 

13.50 

34.00 

2N5642* 

20W 

30-200 

13.75 

34.50 

2N5945 

4W 

407-512 

10.00 

_ 

2N5946 

10W 

407-512 

12.00 

_ 

2N6080 

4W 

136-174 

6.25 

— 

2N6081 

15W 

136-174 

7.50 

— 

2N6082 

25W 

136-174 

6.90 

— 

2N6083 

30W 

136-174 

9.30 

24.00 

2N6084 

40 W 

136-174 

11.75 

28.50 

MRF134* 

5W 

TMOS FET 
2-200 

$10.50 


MRF137* 

30W 

2-200 

22.50 

— 

MRF138" 

30W 

1.5-150 

35.00 

— 

MRF150** 

150W 

1.5-150 

80.00 

— 

MRF172* 

80 

2-200 

65.00 

— 


Selected, matched finals for Kenwood, Yaesu, 
loom. Atlas, etc. Technical assistance and cross- 
reference information on CD, PT. RF, SRF, SD P/Ns. 

QUANTITY DISCOUNTS AVAILABLE 
WE SHIP SAME DAY C.O.D./VISA/MC 

INFORMATION ANO CALIF. ORDERS: (619) 7444)728 
OUTSIDE CALIF. ORDER DESK: 800-854-1927 
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Ham Radio's guide to help you find your Iocs 


California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County, 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


COLORADO COMM CENTER 

4262 LOWELL BLVD. 

DENVER, CO 80211 
(303) 433-3355 
(800) 227-7373 
Stocking all major lines 
Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast's only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 
AMATEUR ELECTRONIC SUPPLY 
621 COMMONWEALTH AVE. 
ORLAND, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


_ Georgia _ 

DOC’S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 

ICOM, Yaesu, Kenwood, KDK, Bird... 

9AM-5:30PM 

We service what we sell. 


Hawaii 

HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 53 
years. 


Illinois 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 

THE HAM STATION 

220 N. FULTON AVE. 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Massachusetts 

James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, binding posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit._ 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 

ENCON PHOTOVOLT AICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Minnesota 


TNT RADIO SALES 

4124 WEST BROADWAY 
ROBBINSDALE, MN 55422 (MPLS/ST. 
PAUL) 

TOLL FREE: (800) 328-0250 
In Minn: (612) 535-5050 
M-F 9 AM-6 PM 
Sat 9 AM-5 PM 

Ameritron, Bencher, Butternut, Icom, 
Kenwood 


Missouri 


MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray “Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Jersey 

KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron. Wholesale - retail. 


YOU SHOULD BE HERE TOO! 

Contact Ham Radio now for complete details. 
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Imateur Radio Dealer 


New York 

BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 

VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
“The World System.” Western New 
York’s finest Amateur dealer. 


North Carolina 

F & M ELECTRONICS 

3520 Rockingham Road 

Greensboro, NC 27407 

1-919-299-3437 

9AM to 7PM Closed Monday 

ICOM our specialty — Sales & Service 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH 44092(Cleveland Area) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5:30, Sat. 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD. 

CINCINNATI, OHIO 45209 
(513)531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buy and sell all types of electronic 
parts. 

UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom, 
and other fine gear. Factory author¬ 
ised sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 

HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, Beckman, 
Larsen, Amphenol, Astron, Belden, 
Antenna Specialists, W2AU/W2VS, 
Tokyo Hy-Power Labs, WELZ, Daiwa, 
Sony, Saxton, Vibroplex, Weller. 

THE VHF SHOP 

16 S. MOUNTAIN BLVD., RTE. 309 
MOUNTAINTOP, PA 18707 
717-474-9399 

Lunar, Microwave Modules, ARCOS, 
Astron, KLM, Tama, Tonna-F9FT, 
UHF Units/Parabolic, Santee, Tokyo 
Hy-Power, Dentron, Mirage, 
Amphenol, Beiden 

Texas 

MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now?? 

Wisconsin 

AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


^PFIC. 

SERVICE CENTER 

for 

ICOM, KENWOOD 
and YAESU 

Fully equipped repair shop Amateur, 
Marine and Land Mobile repairs. 

FCC NABEfi lie 

Mon-Fri 10:00-4:00 pm 

(206) 776-8993 

PACIFIC RIM 
COMMUNICATIONS 

Bob KG7D 

23332 58th Ave. West 
Moun tl ake Terrace, Wa 98043 
ES CO & C O D S. Welcome ^ 151 


MORE BOOKS 


AMECO STUDY GUIDES 


Designed for VEC Exams 

AMECO study Guides are taken from the FCC Ama¬ 
teur Exam syllabus, PR-1035 and have answers 
keyed to ARRL's recently released study material 
These study guides are compatible with ARRL and 
all other VEC Exams. While nothing can guarantee 
that you will pass, AMECO Study Guides will make 
sure that you are fully prepared and ready to go 
when you sit down for the exam. Written in clear, 
concise, easy-to-read format, each question fully 
explained. Novice and General books cross refer¬ 
enced to AMECO’s 102-01 for a more thorough 
explanation. 

□27-01 Novice Class Softbound $2.95 

i 112-01 General Class Softbound $4.95 

i 126-01 Advanced Class Softbound $4.95 


l 117-01 Extra Class Softbound $4.95 

] AM-1 Get All Four $14.95 


ARRL Q&A LICENSE MANUALS 


ARRL Q&A License Manuals are keyed to the latest 
FCC Exam syllabi now in use by the Volunteer 
Examiners. These books are written in an easy-to- 
read conversational style that enhances understand¬ 
ing without scaring the student away. All technical 
Subject areas are explained in clear terminology and 
with plenty of illustrations, diagrams and schematics. 
Rules are also fully covered. Each book has the offi¬ 
cial ARRL multiple choice question Pool with 
answers and a key to the FCC Exam syllabus for 
reference to other study publications. These are Hie 
study guides to have. All books. © 1985 1st Edi¬ 
tions. 


LIAR-TG General 
( IAR-AG Advanced 
UAR-EG Extra 
I IAR-SG Get All Three 


Softbound $5.00 
Softbound $5.00 
Softbound $5.00 
$12.95 


FIRST STEPS IN RADIO 

by Doug DeMaw, W1FB 

This new anthology has been taken from DeMaw's 
'84 and 85 series in QST magazine. It has been writ¬ 
ten to give beginners the basic electronic theory 
needed for upgrading and the ins and outs of how 
radios work. Using a building block approach, 

DeMaw first explains what the different componants 
are, then assembles them into basic circuits and 
ends up with how these circuits work in your radio. 
You also get articles on antennas, propagation and 
beginners level RFI problems and suggestions on 
how to resolve them. Great review for more 
experienced Hams. Perfect for the beginner, © 



1985. 

I 1AR-FS Softbound $4.95 


LANDMOBILE AND MARINE RADIO 
TECHNICAL HANDBOOK 

by Edward Noll, W3FQJ 

This is THE HANDBOOK for those who operate, 
install or service two-way radios. Covers private 
landmobile services, marine radiotelephone and radi¬ 
otelegraph, marine navigation and Citizen's Band. An 
excellent reference book for those studying to pass 
the NABER technician certification exam. Areas 
covered include: transmission characteristics and 
modulation systems, basic solidstate theory, digital 
and microprocessor electronics, antenna systems, 
test equipment, repeaters and much more. © 1985 
1st edition 576 pages 

122427 $24.95 

THE COMMODORE 

HAM'S COMPANION by Jim Grubbs, K9EI 


Here's your guide to using the Commodore C-64 
computer in your Ham shack. Good solid information 
on where to find software and hardware for CW, 
RTTY, AMTOR, SSTV, propagation prognostication, 
antenna modeling, satellite tracking and much more. 
Includes a list of over 80 sources of software and 
hardware. Also includes a bibliography of over 60 
magazine articles and reviews about using the Com¬ 
modore. ©1985, 160 pages, 1st edition. 

I 1JG-CC Softbound $15.95 


Please add $3.50 to cover 
postage and handling. 

Ham Radio’s Bookstore 

Greenville, NH 03048 
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RATES Noncommercial ads 10<P per word; 
commercial ads 60<t per word both payable 
In advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


SCHEMATICS: Radio receivers 1920's/60's. Send brand name, 
model No., SASE. Scaramella, PO Box 1, Woonsocket, Rl 
02895-0001. 


ANTIQUE RADIO CLASSIFIED "The National Publication for 
Buyers and Sellers of Old Radios and Related Items". Published 
monthly—features articles, regular columns, photos, and ads. 
Sample copy $1.50. ARC, 9511-23, Sunrise, Cleveland, Ohio 
44133. 


IBM-PC RTTY/CW CompRtty II is the complete RTTY/CW pro¬ 
gram for the IBM-PC and compatibles. Virtually any speed 
ASCII, BAUDOT, CW. Text entry via built-in editor. 10,000 
character transmit/receive buffers. Adjustable split screen dis¬ 
play. Instant mode/speed change. Hardcopy, diskcopy, break- 
in buffer, select calling, text file transfer, customizable full screen 
logging, 24 programmable 1000 character messages. Now with 
WRU (simple mailbox). Ideal for MARS and traffic handling. 
Requires 128k PC, XT, AT, PCjr, PC-DOS, serial port, 
RS-232CTU $65. Send call letters (including MARS) with order. 
Mention Ham Radio Magazine and take $10 off. David A. Rice, 
KC2HO, 7373 Jessica Drive, North Syracuse, NY 13212. 


2 METER MINIATURE remote base. 60/w tube, add COR for 
repeater, with outside cabinet $75. 6 & 10 500/w base linear 
$150. Palomar 65/w mobile 10m linear $45. Palomar 1-kw 
SWR/power meter $50. K6KZT, 2255 Alexander, Los Osos, CA 
93402. 


PILOTS and Aircraft owners. Repair your own Avionics. Com¬ 
mercial test equipment for Comm. Nav. and Pulse. Will trade 
for ham equipmeht. WA1VJB, Don Nicolson, RR1, Box 438A, 
Jericho, Vermont 05465. (802) 899-4095. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 
Ham Radio Belgium 
Stereohouse 
Brus9«lsesteenweg 416 
B-9218 Gent 
Belgium 

Ham Radio Holland 
Postbus 4i3 
NL-7800 Ar Emmen 
Holland 

Ham Radio Europe 
Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F-89000 Auxerre 
France 

Ham Radio Germany 
Karin Ueber 
Postfach 2454 
0-7850 Loerrach 
West Germany 


Canada 
Send orders to 
Ham Radio Magazine 
Greenville. NH 03048 USA 
Prices in Canadian funds 
1 yr $29.95, 2 yrs $53 30 
3 yrs. $75.40 


Ham Radio Italy 
Via Maniago 15 
1-20134 Milano 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio England 
c/o R.S.G.B. 

Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 


THE GOOD SAM HAMS invite RV operators to check in the 
Good Sam Ham net 14.240 Sundays 1900Za/so 3.880 Tuesdays 
at 2359Z. Net control N5BDN, Clarksville, IN 


OLD RADIO transcription discs wanted. Any size, speed. 
W7FIZ, Box 724 HR, Redmond, WA 98073-0724. 


RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year 
$10.00. Beginners RTTY Handbook $8.00. PO Box RY, Cardiff, 
CA 92007. 


UHF PARTS. We stock GaAs Fets, Trimmers, and many of 
those impossible to find parts for the UHF builder. For exam¬ 
ple: MGF 1202 at $10.00, Finger Stock at $7.50 per 16" strip. 
SASE brings list. Microwave Components, 11216 Cape Cod, 
Taylor, Ml 48180. 


IMRA, International Mission Radio Association helps mission¬ 
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM 
Eastern. Eight hundred Amateurs in 40 countries. Brother Frey, 
1 Pryer Manor Road, Larchmont, New York 10538. 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 


ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. Daily 
Electronics, PO Box 5029, Compton, CA 09224. (213) 774-1255. 


CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. Hein Specialties, Inc., Dept 301, 4202 N. Drake, 
Chicago, IL 60618. 


RECONDITIONED TEST EQUIPMENT $1.25 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


PRINTED CIRCUIT BOARDS and kits for QST articles. Call 
or write for information. A&A Engineering, 7970 Orchid Drive, 
Buena Park, CA 90620. (714) 521-4160. 


PACKET/ASCII/BAUDOT/CW for IBM-PC. SASE to: Emile 
Alline, 773 Rosa, Metairie, LA 70005. 


WANTED NC40G receiver. Any condition. W2PU A, 112 Tilford 
Road, Somerdale, NJ 08083. (609) 783-4175 


CABLE TV CONVERTERS/DESCRAMBLERS. Guaranteed 
lowest prices in US. Jerrold, Hamlin, Zenith-- Many others. 
Lowest dealer prices! Orders shipped within 24 hours! Complete 
illustrated catalog, $2.00. Pacific Cable Co., Inc., 7325-1/2 
Reseda Blvd,#1010, Reseda, CA 91335. (818) 716-5914. 


RESISTORS any value/quantity, 1/4 watt @$.01, 1/2 watt 
@$.015 ($1.00 minimum). Quantity discounts, 1,000+ . Send 
wattage(s), value(s), quantity(s), and remittance. T.O.R.C.C.C. 
Electronics, Box 47148, Chicago, Illinois 60647. (312) 342-9171. 


CHASSIS and cabinet kits. SASE K3IWK, 5120 Harmony Grove 
Road, Dover, PA 17315. 


FREE Ham Radio Equipment (HF, VHF. Teletype) for non-profit 
institution willing to pick up. SASE for details. Robert Clark, 
930 Chestwood Ave, Tallahassee, FL 32303. 


CAPACITORS Ceramic disk -50 volts. All values @$0.10 plus 
$1.00 shipping per order. T.O.R.C.C.C. Electronics, Box 47148, 
Chicago, IL 60647. (312) 342 9171. 4 FM 4 3 a 


IC-25A FOR SALE: $225 or best offer. Good condition, used 
only as a mobile radio. Call Craig 1603) 878-1441, 9-5 EST, M-F 
only. 


ELECTRON TUBES Radio, TV & Industrial Tykpes-Huge 
Inventory. Call Toll Free (800) 221 5802 or write Box HR, Trans- 
leteronic, Inc., 1365 39th Street, Brooklyn, NY 11218 (718) 
633-2800. 


UPDATE YOUR ICOM 02/04AT. Expand frequency range to 

a 20 MHz window and increase scan rale by 20X. Complete kit 
$34.95 plus $3.00 shipping and handling to M.C.S., PO Box 374, 
Deerfield, IL 60015. 


CIRCUIT BOARDS guaranteed lowest quotes and Free twelve 
hour prototypes. Single and double sided boards. Small through 
large production quantities. Mail specifications. Hobbyists: any 
schematic, 6" x 9" maximum etched on a 3'' x 4" board $1.75. 
(larger boards —$2.75). Send remittance and artwork or print 
your own circuit boards. Kits of all sizes. Guaranteed lowest 
prices. Basic kit $3.00. Materials for two 3" x 4” boards 
(included) or SASE for catalog. T.O.R.C.C.C. Electronics, Box 
47148, Chicago, Illinois 60647. (312) 342-9171. 


WORLD TOP BAND Frequency Allocations Listing. Handy 
"Top Band" operating and contains all currently available CW 
and SSB allocations for countries on ARRL DXCC list. (317 total, 
10 no authorization, 61 no information available). Also includes 
QST sent/received column for keeping track of cards. $5.50 
USA, Canada and Mexico. $7.50 elsewhere. Dennis Peterson, 
N7CKD, 4248 A Street SE, Space 609, Auburn, WA 98002. 


WANTED: Heath Curve Tracer IT-3121 kit/assembled. Mission 
School needs 10 units. Call Manila, P I 832-1773 or write Mis¬ 
sion POB 1651 MCC Makati MM, P I. 


SALE: HW101 with power supply —manual. Best offer over 150. 
Single bander (20m) offer. Both prof, wired. Excellent condi¬ 
tion. W2PUA, 112Tilford Road, Somerdale, NJ 08083. (609) 
783-4175. 

CB to 10M CONVERSIONS. FM kits, frequency modification 
hardware, books, plans, high-performance CB accessories. Free 
catalog. CBCI, Box 31500HR, Phoenix, AZ 85046. (602) 
996-8700. 


CABLE TV CONVERTERS & EQUIPMENT: Plans and parts 
Build or buy. SASE for information. C & D Electronics, PO Box 
1402, Dept. HR, Hope, AR 71801. 


RIW-19 432 MHz beams by K3IPW. SASE for information. 


COMING EVENTS 

Activities — “Places to go . . .” 


CALIFORNIA: FCC exams, Novice-Extra. Sunnyvale VEC ARC. 
(408) 255-9000 24 hour. 73, Gordon, W6NLG, VEC 


OHIO: The all new 17th Annual B*A*S*H — New Location, 
new entertainment, new food — will be held on Friday night 
of the Hamvention, April 25, 1986. The new location is in the 
Conference Center at the HARA Arena and Exhibition Center, 
(the same location as the Hamvention) starting at 7 PM. There 
is no admission charge, and free continuous entertainment. Food 
and beverages available. Two exciting top awards, and many 
others. Stay right at HARA when the Hamvention closes on Fri¬ 
day evening and meet your friends and join us for an evening 
of fun and entertainment. Sponsored by the Miami Valley FM 
Association, POBox 263, Dayton, Ohio 45401. 


MASSACHUSETTS: Chelsea Civil Defense will sponsor Ama¬ 
teur Radio evening classes at Chelsea High School starting 
March 18, 1986. Novice, basic level ham license, Technician or 
General license. Minimal charge for materials only. For more 
information about Amateur Radio and classes write: Frank 
Masucci, 136 Grove Street, Chelsea, MA 02150, Please include 
phone number. 


INDIANA: The Morgan County Amateur Radio Association is 
sponsoring the Indiana Hamfest, March 9, Indiana State Fair¬ 
grounds Pavillion Building, Indianapolis. Admission $5.00 at the 
door. Flea market table $8.00 by reservation only. Flea market 
space, no table, $3.00. Reserved table setup Saturday, March 
8, 3-9 PM. Space setup Sunday, March 9, 6-8 AM. Free park¬ 
ing. Talk in on 145.25. For table reservations SASE before March 
1 to Aileen Scales, KC9YA, 3142 Market Place, Bloomington, 
IN 47401 (812) 339 4446. 


FLORIDA: 16th North Florida Ham/Swapfest, Saturday and 
Sunday, March 15-16, Fort Walton Beach. Admission $3.00 at 
door. XYLs and kids free. ARRL/VEC exams Saturday. Indoor 
flea market and dealers. RV parking, contact Hud Huddleston, 
925 Forest Avenue, Fort Walton Beach, FL 32548 ( 904) 
862 2566. 


NEW JERSEY: The Delaware Valley Radi Association's 14th 
annual Flea Market, Amateur Radio and Computer equipment, 
Sunday, March 23, 8 AM to 2 PM, New JerseyNational Guard 
112th Field ARtillery Armory, Eggerts Crossing Road, Lawrence 
Township. Advance registration $3.00 by March 10. $4.00 at 
door. Sellers bring own tables. Talk in on 146.07 .67 repeater. 
For registration and/or spaces SASE to KB2ZY, Box 441B, RD 
-1, Stockton, NJ 08559. 


NEW JERSEY: The Old Bridge Amateur Radio Association's 
annual indoor/outdoor electronic Flea Market, April 6, Knights 
of Columbus Hall, Pine Street, Old Bridge. Sellers contact Bob 
Navin, N2DFJ, at (201) 251-6449 or Sam Ugliarolo, WB2HAE, 
at (201) 583-2158. Talk in on 147.120 and 146.520. 


NEW YORK: The Westchester Emergency Communications 
Association's 2nd annual Hamfest and Electronics Fair, 
WECAFEST '86, Sunday, March 16, Westchester Community 
College, Valhalla. General admission $2.00. People under 16 
admitted free. Flea market, ham radio equipment testing, FCC 
license exams and more. Plenty of free parking. Dealer booths 
$10 each by reservation only. For reservations or information: 
WECAFEST '86, PO Box 348, Millwood, NY 10546. 


GEORGIA: The Columbus, GA, ARC will sponsdr a Hamfest, 
Saturday, March 22, 9 AM to 5 PM and Sunday, March 23, 9 
AM to 3:30 PM, Columbus Municipal Auditorium, Columbus. 
Flea market, free coffee and free parking for self-contained RVs 
(no hookups). Activities for spouses and kids. Indoor tables $6.50 
per day. Contact Joe Mills at (404) 687-3050 or CARC, PO Box 
6336, Columbus, GA 31906 for table rentals. FCC exams given 
Saturday morning 9 AM EST at the Colonial Inn. Contact Billy 
Bedgood (404) 323-5579 for exam information. Details on Satur¬ 
day night buffet dinner available at Hamfest site. Talk in on 
146.01/61. For more information: Billy Bedgood (404) 323-5579 
or Bill Haycock (404) 327-7345 or CARC at address above. 


NEW JERSEY: The Splitrock Amateur Radio Association's first 
annual evening Hamfest, March 14, VFW Post 3401, Tabor 
Road, Morris Plains. Starts 7 PM. Admission $1.00. Sellers tables 
$7.00. Suggest advance booking. Free parking. Talk in on 
146.385/146.985. For information: SARA, PO Box 3, Whippany, 
NJ 07981. 


WISCONSIN: The Madison Area Repeater Association (MARA) 
announces its 14th annual Swapfest, Sunday, April 6, Dane 
County Exposition Center Forum Building, Madison. Doors open 
7:30 AM for flea market sellers and 8 AM for public. Admission 
$2.50 advance and $3.00 at the door. Children 12 and under 
admitted free. Flea market tables $5.00 each advance, $6.00 at 
the door plus admission. Advance tickets and tables by March 
31, 1986. FCC exams by Four Lakes ARC during Swapfest. 
Preregistration requested but walkins will be accepted. For infor¬ 
mation/reservations: MARA, PO Box 3403, Madison, Wl 53704 
or (608) 222-4744. 


KENTUCKY: The Lincoln Trail Amateur Radio Club's Hamfest, 
March 22, Prichard Community Center, Elizabethtown. Talk in 
on 146.38/98. For information or reservations: Hubert Hensley, 
WD4GDA, PO Box 387, Vine Grove, KY 40175 (502) 877*2234. 
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NEW HAMPSHIRE: The annual Interstate Repeater Society s 
Hea Market. Saturday. March IS. Hudson Lions Club Lions 
Avenue, Hudson 9 AM to 4 PM Doors open 8 AM Admission 
$1 00 Tables 58 00 each Free parking Talk m on 25 85 and 

52 For information or table reservations Richard everhart. 
WB8VGR. 25 Bnand Drive Nashua, NH 03063 1603) 889 3479 

NEW JERSEY: Shore Points ARC invites everyone to Spring 
lest 86. Saturday, March22. 9 AM to 2 PM. Atlantic County 
4H Center, Egg Harbor City Indoor selling space and covered 
tailgating Sofia's 55 00 per ilay Ibnng own table) Buyers 52 50 
advance. 53 00 at door Talk in on 146 965 and 52 For mfor 
motion SPARC. PO Bon 142. Absecon. NJ 06201 

MINNESOTA: Rochester area Ham test, Saturday. April 5. John 
Adamr. Junior High School. 1525 NW 31st St. Rochester Doors 
open 8 30 AM large indoor Ilea market, radio and electronics 
items Refreshments and plenty of free parking Talk in on 
148 22 82 W0MXW For information RARC W BOY EE 2253 
Nordic Ct NW Rochester. MN 55901 

T 

ILLINOIS: Lamarsfost '86 sponsored by thu Litvrrtyville 
HMundnlein ARS March 23. I ake County Eairyrounds Grays 
lake Doors open 8 AM Large indoor electronic and radio swap 
test Tables available by reservation Donation $2 00 advance. 

53 00 ikior Talk m on 146 52 simple* Waukegan Rptr 147 63 03 
for information iv reservation-. I AMARS Bo* 751 Li)mvvl^^*• 
IL 60048 

MARYLAND The Baltimore Amateur Radio Club (BARC) w»H 
present the 1986 Greater Baltimore Hamboree and Computer 
lest April 6 Maryland State Fairgrounds Exhibition Cornple» 
Timomum Indoor flea market large dealers ilisplay area Out 
door tailgating Food service, free parking Gates open 8 AM 
Admission 54 00 Children under 12 free For information 
GBHCfC. PO Bo. 95. Timomum MD 21093)0095 13011 
561 1282 

NEW JERSEY: Tlie Chestnut Ridge Radio Club's 9th annual 
Flea Market Saturday, March 22. Education Building Sdddte 
River Reformed Church. East Saddel River Road and Weiss 
Road Upper Saddle Rrvr* Tables S10 00 first. 55 00 each addi 
honol Tailgating $5 00 Contact Jack Meagher. W2EHD (201) 
768 8360 

MICHIGAN: 25th annual Michigan Crossroads Hamfest s|v>n 
sored by the Southern Michigan Amateur Radm Society. Salur 
day. March 22. Marshall High School. Marshall 8 AM to 3 PM 
Setup 6 30 AM Tickets 52 00 at door $1 50 advance Tat** 
space 50 cents, fool For reservations SASE to SMARS. PO Bo* 
934. B.ittle Creek. Ml 49016 oi phone Wes Chaney. N8BDM 
(616) 979 3433 Amatem Radio license exams. Novice through 
Extra given at Hamfest Pteregistration ruguesfed but walkin', 
will be accepted Send Form 610. SASE 54 00. check or MO 
to ARRl VEC license Exam PO Box 2. feasant Lake Ml 
492/2 
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MASSACHUSETTS The MIT UHF Repeater Association arvl 
the Mil Radio Society offer monthly Ham Exarm All classes 
Novice to Extra Wednesday March 19. 1906.7 PM. MIT Room 

1 134 77Mass Ave Cambmige MA Reservations requested 

2 days in advance Contact Ron Hoffmann 16171 
253 5820 646 1641 or Craige Rodgers at 225 6616 Exam fee 
$4 00 Bring copy of currenl license 2 forms of picture ID and 
completed form 610 lovailabie from FCC m Boston 223 6609 1 

MICHIGAN. The South Eastern Michigan Amateur Radio 
Association fSEMARA) will hold its 28th annual Hamfest Swap 
and Shot) April 6. 8 AM to 3 PM Grosse Pointe North High 
School. 707 Vernier Road.Gms&c Potnte Woods Advance 
tickets 51 00 At the door 53 00 Advance tables 58 00 At tlte 
door 510 00 ARRL. DX and RTTY forums Talk in on 147 75 15 
and 146 52 For information SfMARA Hamfest. PO Bo*646. 
St Clair Shores. Ml 48080 or phone Fred Lewis NK8M (3131 
881 0187 

OPERATING EVENTS 

“Things to do . . 

MARCH 2: From Alamo Pla/j. San Antonio Texas next to the 
Alamo. W5SC will operate a special event station to celebrate 
Texas Independence Day as part of the Texas Sesquicenten 
mat activities 06002 to 06002. 10. 15 and 20 meters, lower por 
lions of General CW and voice bands QSL and No 10 SASE 
to W5SC 90 Biees Blvd . San Antonio. TX 78209 

MARCH 22 The Macon Amateur Radio Club W4BKM will 
oivrate special event station from the Cherry Blossom Fostiva 
tin Macon. Georgia. Hu* Cherry Blossom capital of the world 
10 AM to 5 PM EST For a Cherry Blossom certificate, send large 
SASE to Mona Wighermgton. N4MPR 2898 Williamson Drive, 
Li/ella GA 31052 

1986 marks the 50th anniversary of the Greater Cincinnati 
Amateur Radio Association A number of special events 
are planned. Watch for announcements here 

•tfg, CHARGE €& 

YOUR CLASSIFIED ADS 
to your MC or VISA, write or call 
HAM RADIO MAGAZINE 
Greenville. NH 03048 
(603) 878-1441 



Keep those valuable 
issues ot Ham Radio 
like new Prevent 
smears, tears and 
dog ears. Bind 'em 
together and enjoy 
for years to come 
You'll be happy you 
did! 

HAM RADIO BINDERS 

Beautiful buckram bound, 
rich brown material with gold 
embossing. These binders 
will really dress up your col¬ 
lection of Ham Radio. Year 
stickers included. 

□ HR-BDL $6.95 ea. 

3 for$17.95 

Please add $3 50 (or shipping 
and handling. U S only 

HAM RADIO’S BOOKSTORE 

GREENVILLE. NH 03048 
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THEY’RE ALL NEW FOR 1986! Order NOW. 

Significant changes lor 1986 mandate that all hams get both the 
North American and International Callbooks DX'ers and Conteslers 
note — Having both books is the only way you'll have all Foreign 
Amateur listings. 

NORTH AMERICAN CALLBOOK 

The ok) US Callbook has been expanded and now contains the listings ol all 
hams in North America plus Hawaii and US Possessions This improved 
operating aid has all the latest calls and QTH information available at press 
time and will be an invaluable relerence guide With calls from Panama lo 
Greenland, every ham should have a copy ol this new book in their shack 
1985 

CB-US86 Sottbound $21 95 

INTERNATIONAL CALLBOOK 

The Foreign Callbook is no more 1 In its place the new International Callbook 
includes all Amateurs outside ol the North American continent All the latest 
callsigns and OTH's are listed to help ensure you get that prized QSL card 
Universally recognized as the source ol information Order your s today 
1985 

C CB-F86 Sottbound S20.95 

C CB-USF86 special $39.95SAVE $2.95 


Order Both and Save 
Reg. Price $42 90 


„•. i 


Please enclose S3.50 to '* - 

cover shipping and handling. V ' 'f '*,«» 

Ham 

rsSfiin nn, :W> 


ham.- 

radio _ 

BOOKSTORE 

GREENVILLE. NH 03048 (603) 878 1441 




RECEIVE 
THIS LCD 
CALENDAR 
CLOCK FREE 
WITH YOUR 
SUBSCRIPTION 


Stk 


WHAT’S REALLY 
HAPPENING 
IN HOME 
SATELLITE 
. _ TV? 


F THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 


A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV " you will 
receive a FREE LCD Calendar/Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


HF ANTENNAS - 
The Easy Way 

by John Haerle, WB5IIR 


L This book has 

been published as 

u “ a memorial to 

• ' WB5llR's work as 

an Amateur Radio teacher Originally given as a series ol 
speeches or papers, this tutorial is an excellent source 
book on antenna theory and applications Examples of 
areas covered are: Fundamentals, antenna and feedline 
terminology, baluns. ground systems, lightning protection. 
The Basic Antenna, the dipole, the zepp. G5RV. Windom 
Special Antennas, the sloper. DDRR. Beverage, folded 
unipole. Beams. W8JK. Yagt. two element quad, and the 
160 meter band story John's wriiing is in an easy-lo- 
understand conversational style and is lull of examples 
and handy tips and hints There are no drawings or illus¬ 
trations but John's prose paints pictures tor clear and 
complete understanding of the information being 
presented 1984 1st Edition 

□JH-AT Sottbound $11.95 

Please add $3 50 for shipping and handling 

Ham Radio’s Bookstore 

Greenville, NH 03048 


!SJ! 


The best in satellite programming! Featuring: ★All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa” and MasterCard” accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R /On Sat 11 

P.O. Box 2384—Dept. HR • Shelby. NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 
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Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 
provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

ORBIT Magazine Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 
'Support, Forum Talks 

Construction of Future Satellites For Your 
Enjoyment! 

AMSAT Membership is $24 a year, $2b out¬ 
side North America. VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 

^ 108 


NEMAL ELECTRONICS 


Your Authorized 
Distributor For 



8ELDEN 


Balden 

No. 

8214 1 

8237 1 

8241 1 

8267 1 

9269 1 

8216 1 

9913 1 

Nemal 

No. 

1110 

1130 

1140 

1705 

1310 

1470 

8C1822 

8C1620 


NE720 

PL259 

PL259AM 

PL259TS 

UG21D 

UG175 


Namal 

No. 

1102B 

1100B 

1500B 

1130B 

1600B 

1450B 

1180 


INTRODUCTORY SALE! 


Per 

Description 100 ft. 

RGB /U Foam 96% S45.00 

RGB/U Poly 96% 39.00 

RG59/U Poly 96% 13 00 

RG213/U Poly 96% 53.00 

RG62A/U Poly 96% 15 00 

RG174/U Poly 96% 12 00 

Low Loss 50 Ohm 46 00 


OTHER QUALITY CABLES 


Description 1 

RG8X 95% Shield (mini 8) 1! 

RG213/U Mil Spec 96% Shield 3* 

RG214/U Mil Spec Silver 151 

RG142B/U Teflon- Silver 141 

HG217/U 5/8" 50 Ohm Dbl Shld 81 

RG223/U Mil Spec -Silver 8< 

ROTOR CABLE - 8 COND 
2-18 Ga.. 6-22 Ga. 1! 

2-16 Ga,, 6-20 Ga Heavy Duty 3^ 

HARDLINE - 1/2" 

Smooth Alum w/black jacket 7! 

Corrug'd Copper (EQ. Heliax LDF) 15! 

CONNECTORS - MADE IN USA 
Type N for Belden 9913 
Standard Plug for RG8. 213 
Amphenol PL259 
PL259 Teflon/Silver 
Type N for RG8. 213.214 
Adapter tor RG58 


Per 
100 ft. 
15.00 
34.00 
155 00 
140.00 
80 00 
80.00 


Call or write tor complete Price List COD add S2 00 

Shipping: Cable — S3 00 per tOOtt Florida Residents add 5% 

Connectors — and 10"*. S3 00 minimum Orders under S20 Add 12 Handling 
Hemal's new 32 page Cable & Connector Selection Guide now available at 
no charge with orders ot SSO or more or at a cost ot Sa 00 individually 

NEMAL ELECTRONICS 

12240 N.E. 14th Ava . Dapl Q . Miami. FL 33161 ►" 146 

Telephone (305) 893-3924 

One source for amateur radio books, tapes 

PROPAGATION and prams' 

PUBLISHING Over 125 books. 

tapes and computer 
programs to keep vou up to date in the ham world, 
or to help you upgrade for that new ticket Send 
your name and address for a FREE copy of the new 
Propagation Publishing catalog 

SPECIAL! Haw* 

Handbook of Electronic f ^ 

Tables & Formulas 

by Sams Engineering Staff 

This handbook contains the information that 

vou need m a one stoo reference Basic for 

mulas and laws are given m Part i useful, bur * 

hard to remember constants and standards are in Part 2 Part 

5 contains established symbols and codes items of interest to 

electronics technicians are in Part 4 Part 5 covers circuit design 

data The filter and attenuator configurations and formulas are 

particularly useful Part 6 contains tables and formulas This is 

one fact filled book that should be on vour bench 

Postpaid in USA $20.95 

Please send check or money order Illinois residents please add 

6% sales tax 

we are looking for authors! 

We want authors with new ideas for books in tne amateur radio 
field if vou have a book in work or just thinking about one send 
an outline and sample chapter to us for review We can give vour 
book the national exposure needed to make it a success 


PROPAGATION PUBLISHING 

PO Box 5255. Morton Illinois 61550 
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SAVE 

SAVE SAVE 

1983-84 ARRL 

SAVE 

AMATEUR RADIO CALL DIRECTORY 

WAS $15.75 

NOW $4.95 SAVE $10Ji0 


Please add $3 50 to cover shppng and handing 



Ham Radio’s Bookstore 


GREENVM.LE, NH 03048 


AMATEUR RADIO MAIL LISTS 

Sell-slick 1x3 labels 

*** newly licenced hams *** 

ALL NEW UPGRADES *** 

•** UPDATED EACH WEEK *“ 

Total List = 462.728 (ZIP sorted) 

Price is 2 5 cents each (4-up Cheshire) 

BUCKMASTER PUBLISHING 
Mineral, Virginia 23117 
703:894-5777 

111 j 

__ ' 

rMULTI-BAND SLOPERS’ 

ALSO CHIKKrS 4 LUNTED-SMCt ANTENNAS 
t ,A«l»..< 1 tou p*rlo.'T>»n<« r>* WVIWN •«■•««•» it *•« It •>»••• < 

mutt'Band ttlCr SIGN At ••f.o.1% Automatic band«*«UtMn0 - V** . 
'<• SWN*C«iat • Cornua*! fUL tT A|1|M»LIP 

In ixmm i (>•<:> "ail tanlar 11■*»«i«*dihar'd • I I tv • •'04IT • ¥•• » 
•«* pio'lil Cnmplala in 11 r.. 11 H»n % Tom WTMWII ****** iq»NN 
« HAND SI 0*1 A '*0 to *0 K) «* 70M ii Si T «• 90* 

>.140 #0 40M 40 II •• f *3 •• 

} - •• 40 40AI 40 tl •• » » “ 

J •• MO-TRAP IMPOil 140 40 40M Hill loro I M « 

7 « - - 40 40M Nil - 1 « •• 

4 HAND lflACI AAVlNOTPOiK '40 |1wu 1044* 1«M. RW9 • HW 

•N»OII*nM rang* lunar <AU ««) »O l>Mariinoul lunar 

SEND EASElc* tri”|i»i« (>»•..l% i.i it-a*a •>-) .Vita* « unarm a* 

WoiNN ANTENNAS ll> JM J*»« 

BOX 303-N MT OROSBlCT. II 600S6 
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HF Equipment 

List 

Juns 

IC-751 Xcvr 

1399.00 

Calls 

IC-745 Xcvr 

999.00 

CallS 

1C 735 Xvcr 

849.00 

Call S 

PS-55 Power Supply 

160.00 

139.95 

PS-35 Power Supply 

Receivers 

160.00 

139.95 

IC-R-7000 

899.00 

Call $ 

IC-71A 

VHF/UHF 

799 00 

599.95 

IC-02AT 2m. HT 

349.00 

CallS 

IC-2AT 

269.00 

CallS 

IC-271A 2m, Base 

699.00 

CallS 

IC-27A Compact 

369 00 

Call $ 

IC-3AT, HT 

IC-37A Compact 

299 00 

CallS 

Mobile 

1C 04AT 440 MHz. 

449.00 

CallS 

HT 

379.00 

CallS 

IC-4AT 

IC-471H 75w, 

299.00 

Call $ 

440 MHz 

1099.00 

CallS 

IC-47A 

RP-3010 UHF, 

469.00 

CallS 

Repealer 

IC-1271A 1.2 GHz 

999.00 

CallS 

Base 

999.00 

Call $ 

1C-120 Mobile 

499.00 

CallS 


r KENWOOD 


-T 

HF Equipment 

List 

Juns 

TS-940S w/AT 

1999.95 

Call S 

wo/AT 

1799.95 

Call S 

TS-430S 

899.95 

Call $ 

TS-830S 

94995 

CallS 

TS-530S 

749.95 

CallS 

TS-670 Quad Bander 

699.95 

Call $ 

Receivers 



R 2000 

599.95 

Call $ 

R 1000 

499.95 

Call S 

VHF/UHF 



TR 2600A 2m. FM. 



HT 

339.95 

CallS 

TR 3600 440, HT 

349.95 

Call S 

TH 21 AT Compact 



2m 

229 95 

Call S 

TH 31 AT Compact 



220 

239.95 

CallS 

TH 41 AT Compact 



440 

239.95 

CallS 

TM 4000A 2m/70cm 

599 95 

Super 


Special 



Calls 

TM 2570A 70w, 2m 

549.95 

CallS 

TM 2550A 45w. 2m 

459.95 

Call S 

TM 2530A 25w, 2m 

399.95 

CallS 

TM 211A 2m. Mobile 

369.95 

Call S 

TM 411A 70 cm 

44995 

CallS 

TS-711A 2m. All 



Mode 

799.95 

Call S 

TS-811A 440, Base 

899.95 

Call S 



ENC 


List 

Juns 

Santee 



ST-20T 2m HT 

349 95 

Call S 

ST-200ET 2m 

199 95 

Call $ 

ST-400ET 440 MHz 

24995 

CallS 

KDK 



FM-240 2m 

369.00 

Call $ 

FM-740 440 MHz 

429.00 

Call $ 


r YAESU 



HF Equipment 

List 

Juns 

FT ONE Xcvr 

2859.00 

Call $ 

FT 757GX Xcvr 

879 95 

Call S 

FT 980 CAT System 

1659 00 

Call $ 

FT-77 Compact Xcvr 

599 00 

Call $ 

Receivers 



FRG8800 



150 kHz-30 MHz 

569 00 

Call $ 

FRG9600 



60-905 MHz 

649 00 

Call S 

VHF/UHF 



FT 203R/TT 2m. HT 

259.95 

Call S 

FT 209 RH 

349.00 

299.95 

FT-103R/TT 220 MHz 

279 95 

Call $ 

FT-703R/TT 440 MHz 

299 95 

Call S 

FT-709 RH 



440 MHz. HT 

349.00 

299.95 

NC 15 



Quick Charger 

7900 

Call S 

FT-270 RH 



w/FTS-8 2m 

439 00 

Call $ 

FT-726R All Mode , 



OSCAR 

925.00 

Call S 

6m Module 

215.95 

Call S 

SU-726 

109 95 

Call S 

430/726 

299 95 

Call S 

440/726 

299.95 

Call $ 

HF/726 

225.95 

Call S 

FT-2700RH w/FTS-8 

599.95 

Call $ 

FT-2700H w/FTS-8 

599.95 

Call $ 

FT-209RH w/FTS-6 

359 95 

Call S 

FT 709RH w/FTS-6 

359 95 

Call S 


List Juns 


Welz 

Power Meters. 
Acces. 

Tokyo Hy-Power 

VHP/UHF Amps/ 
Tuners 


AEA Products In Stock 

Kantronics Products In Stock 

Astron Products In Stock 

Bencher Products In Stock 

Mirage Products In Stock 

Ameritron Products In Stock 


• AMATEUR *TW0 WAY 'MARINE 
•CELLULAR MOBILE PHONE -SCANNER 

• Free U P S. Cash Order 
(Most Item. Most Place) 

• Shoppers, call us last, save SS 

• SE HABLA ESPANOL 
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7 "by Ernie Guerri, W6MGI 


millimeter waves 
part II: applications 

Last month I discussed the domain 

of millimeter waves and some of the 
components used in this emerging part 
of the spectrum. This month we'll look 
at a variety of applications and see why 
there's so much interest, in profes¬ 
sional circles, in moving into the mm 
wave region. 

Military applications continue to lead 
the way in mm wave activity. Of spe¬ 
cial value to the military is the fact that 
mm waves are more difficult to inter¬ 
cept than microwaves because of the 
very narrow beams of the antennas 
used at mm-wave frequencies. This 
advantage, combined with considera¬ 
ble spectrum available for frequency¬ 
hopping, makes for LPI (Low Proba¬ 
bility of Intercept). The fact that rela¬ 
tively low power is used for many cur¬ 
rent mm wave applications is actually 
a benefit because it makes the 
unwanted detection of signals even 
more difficult. It should be noted, 
however, that special tubes that can 
deliver 500kW of peak pulse power at 
100GHz are available! 

Military applications should be of 
particular interest over the next several 
years, as high-tech countries gain sig¬ 
nificant advantage in key electronic 
areas by virtue of their ability to imple¬ 
ment mm wave technology. 

commercial, scientific 
applications 

The principal commercial applica¬ 
tions for mm waves will be the same 
as for microwaves — telecommunica¬ 


tions and data transmission. The mm 
region opens some significant oppor¬ 
tunities in very wideband data/video 
transmission that were difficult to 
accomplish in the microwave region 
because of spectrum crowding and 
antenna beamwidth considerations. 
As computer graphics become an 
essential part of business communica¬ 
tions, the relatively wide bandwidths 
needed for animated graphics can eas¬ 
ily be accommodated in the region 
above 30 GHz. We can also expect 
that the fidelity with which complex 
waveforms can be transmitted in the 
mm region will give rise to new cod¬ 
ing techniques that will permit more 
efficient spectrum utilization, lower 
error rates, and greater data security 
than has previously been possible. And 
— as if we weren't already up to our 
ears in data — there will be a vast 
expansion of telephone, FAX, and 
real-time video capacity with simpler, 
smaller terminals. 

The management of Earth's 
resources and related scientific appli¬ 
cations will also benefit from develop¬ 
ments in the mm region. Experiments 
have already confirmed that mm-wave 
radar, combined with synthetic aper¬ 
ture techniques, can yeild details of the 
Earth's surface, and sub-surface, that 
weren't even detectable with micro- 
wave techniques. 

One scientific domain that will reap 
special benefit is deep space radio- 
astronomy. Because the Earth's 
atmosphere attenuates so much of the 
mm region, very little data on inter- 
galactic radiation in this part of the 


spectrum exists. As more mm equip¬ 
ment becomes available for Space 
Shuttle missions or orbital laboratories, 
a whole new "picture" of the structure 
of space, and of the physical mechan¬ 
isms at work, is likely to emerge. 

Another especially promising area 
for practical applications of mm wave 
technology is air transport safety. 
Because of the excellent spatial reso¬ 
lution and high doppler rates possible 
at radar frequencies above 30 GHz, 
small, lightweight aircraft collision- 
avoidance systems (CAS) will become 
more practical and accurate. CAS 
depends on knowing the position of 
potentially dangerous encounters with 
extreme accuracy and on having 
dependable information regarding the 
direction and closing rate of oncoming 
aircraft. These technical requirements 
are made to order for the characteris¬ 
tics of mm waves. 

Last, but not least, are possibilities 
just now being observed in medical 
and biological research. Some 
researchers have noted that the very 
shallow tissue penetration of low- 
power mm waves can give a "radar" 
image of thermal activity, blood flow, 
and other physical and neurological 
functions that is not possible with 
more conventional techniques. This is 
very new work, and reliable data is 
being developed by only a handful of 
investigators. However, a few pioneers 
are wasting no time in exploring the 
prospect that this new RF domain can 
bring improved levels of health and 
well-being to all of us. 
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(ANTENNA SALE ] 

HYGAIN TOWERS 


HG37SS. 

C 

HG52SS . 

A 

HG54HD. 

L 

HG70HD. 

L 

CUSHCRAFT 


A3 

20500 

A4. 

. . . 275,00 

R3 

255.00 

40-CD2. 

. . . 275.00 

AV5 . 

. .. 96.00 

32-19. 

. . . 89 00 

215WB 

75.00 

ARX2B . 

... 35.00 

A144 -11. 

. .. 46.00 

A144-20T . 

.. . 69.00 

424B . 

. . . 75.00 

AOP-1 

137.00 

KLM 


KT34A. 

... 329.00 

KT34XA . 

. . . 475.00 

432-20LBX. 

. . . 64.00 

432 30LBX. 

. . . 90.00 

435-18C. 

. . . 109.00 

435-40C. 

... 149.00 

2M-13LBA. 

. . . 77.00 

2M-14C. 

. . . 85.00 

2M-16LBX . 

. . . 89.00 

2M-22C. 

... 115.00 

HYGAIN 


TH3JR . 


TH7 


EX 14. 

c 

14AVQ. 

A 

18AVT.. 

L 

V2. 

L 

V3 . 


V4. 


HUSTLER 


25% OFF ALL MOBILE 


6BTV. 

... 125 00 

AEA 


144SR. 

. .. 42.00 

BUTTERNUT 


HF6V. 

... 110.00 

HF2V. 

. . . 110.00 

RG213U 

$.26/foot 

ROTATORS 

C 

CD45. 

A 

HAM IV. 

L 

T2X . 

L 

AVANTI 2M . 

... 29.95 

Hl-Q BALUN 

9.95 

KENPRO 


KR400 . 

... 119.00 

KR500. 

... 149.00 

KR600. 

... 199,00 

KR5400 

249.00 

V._. _ 

_ J 


102 NW BUSINESS PARK LANE 
KANSAS CITY, MISSOURI 64150 
816-741-8118 

CALL TOLL FREE 

1-800-821-7323 

ARC! v'SA A C O D s WELCOME 
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ADVERTISER'S INDEX AND READER SERVICE NUMBERS 

Listed below are the page number and reader service number for each company advertising in this issue. To get 
more information on their advertised products, use the bind-in card found elsewhere in this issue, select the correct 
reader service number from either the ad or this listing, check off the numbers, fill in your name and address, 
affix a postage stamp and return to us. We will promptly forward your request to the advertiser and your requested 
information should arrive shortly. If the card is missing, send all the pertinent information on a separate sheet 
of paper to: ham radio magazine, Attn: Reader Service, Greenville, NH 03048. 
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_102 - Advanced Receiver Research. 74 
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* - Dick Smith Electronics. 46 
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UNPRECEDENTED WIDE EREQUENCV RANGE: Covers 140.000- 
153.000 MHa in steps that can beset to any multiple of 5 kH* up to 
50 kHr. 

CAP/MARS/NAVY MARS, BUILT IN: The wide frequency range 
facilitates use of CAP and ALL MARS FREQUENCIES including 
NAVY MARS COMPARE.' 

TINY SIZE: Only 2 inches high, 5V> inches wide and 7'A inches 
deep! 

MICROCOMPUTER CONTROL: Gives you the most advanced 
operating features available. 

UP TO II NONSTANDARD SPLITS: COMPARE this with other 
units! 

20 CHANNELS OF MEMORY IN TWO SEPARATE BANKS: Retains 
frequency, offset information, PL tone frequency. 

DUAL MEMORY SCAN: Scan memory banks separately or to¬ 
gether. ALL memory channels are tunable independently. 

COMPARE! 

MEMORY SCAN LOCKOUT: Allows you to skip over channels 
you don't want to scan. 

TWO RANGES OF PROGRAMMABLE BAND SCANNING: Limits 
are quickly reset. Scan ranges separately or together with Inde¬ 
pendently selective steps in each range. COMPARE! 

BUSY SCAN AND DELAY SCAN: Busy scan stops on an occupied 
channel. Delay scan provides automatic auto-resume. 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): 
Always stops on frequency desired when scanning. 

PRIORITY MEMORY AND ALERT: Unit constantly monitors one 
memory channel lor signals, alerting you when channel is 
occupied. 


LITHIUM BATTERY BACKUP: Memory information can be stored 
for up to 5 years even if power is removed. 

FREQUENCY REVERSE: Allows you to listen to repeater input 
frequency. 

ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
easily seen in the dark, and actuation is positively verified audibly. 
CRISP. BACKLIGHTED LCD DISPLAY: Easily read no matter what 

the lighting conditions! 

DIGITAL S/RF METER: Shows incoming signal strength and rela¬ 
tive transmitter power. 

MULTI-FUNCTION INDICATOR: Shows a variety of operating 
parameters on the display. 

FULL 16-KEY TOUCHTONE PAD: Keyboard functions as auto¬ 
patch when transmitting. 

MICROPHONE CONTROLS: Up/down frequency control and 
priority channel recall. 

PL TONE GENERATOR BUILT IN: Instantly program any ol the 
standard PL frequencies into the microcomputer. COMPARE! 
TRUE FM. NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity. COMPAREI 

HICH/LOW POWER: Select 25 watts or 5 watts output — fully 
adjustable. 

SUPERIOR RECEIVER: Sensitivity is better than 0.15 microvolt for 
20-db quieting. Commercial-grade design assures optimum dy¬ 
namic range and noise suppression. COMPARE! 

DIRECT FREQUENCY ENTRY: Streamlines channel selection and 
programming 

OTHER FEATURES: Rugged dynamic microphone, buili-in spea¬ 
ker, mobile mounting bracket, remote speaker jack, and all cords, 
plugs, luses and hardware are included. 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S.W. 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex 80-3356 


MANUFACTURER: 

JAPAN PIEZO CO., LTD. 



1-12-17 Kamirenjaku, Mitaka. Tokyo. 181 Japan 


Telex 781-2822452 













THINGS TO LOOK FOR 
(AND LOOK OUT FOR) 
IN A PHONE PATCH 


• One year warranty. 

• A patch should work with any 
radio. AM, FM, ACSB, relay 
switched or synthesized. 

• Patch performance should not 
be dependent on the T/R speed 
of your radio. 

• Your patch should sound just 
like your home phone. 

• There should not be any sam¬ 
pling noises to distract you and 
rob important syllables. The 
best phone patches do not use 
the cheap sampling method. 
(Did you know that the competi¬ 
tion uses VOX rather than 
sampling in their $1000 com¬ 
mercial model?) 

• A patch should disconnect 
automatically if the number 
dialed is busy. 

•A patch should be flexible. You 
should be able to use it 
simplex, repeater aided simplex, 
or semi-duplex. 

• A patch should allow you to 
manually connect any mobile or 
HT on your local repeater to the 
phone system for a fully 
automatic conversation. Some¬ 
one may need to report an 
emergency! 

• A patch should not become er 
ratic when the mobile is noisy. 

• You should be able to use a 
power amplifier on your base to 
extend range. 

• You should be able to connect 
a patch to the MIC and EXT. 
speaker jack of your radio for a 
quick and effortless interface. 

• You should be able to connect 
a patch to three points inside 
your radio (VOL high side, PTT, 
MIC) so that the patch does not 
interfere with the use of the 
radio and the VOL. and SQ. set¬ 
tings do not affect the patch. 

• A patch should have MOV 
lightning protectors. 

•Your patch should be made in 
the USA where consultation 
and factory service are immed- 
ately available. (Beware of an 
inferior offshore copy of our 
former PRIVATE PATCH II.) 


ONLY 

PRIVATE PATCH III 
GIVES YOU ALL 
OF THE ABOVE 


PRIVATE PATCH III 

SIMPLEX SEMI DUPLEX INTERCONNECT 



The telephone is the most powerful mode of communications... 
PRIVATE PATCH III gives you full use of your home telephone from 
your mobile and HT radios! 


With only three simple connections to 
your base station radio, PRIVATE PATCH 
III will give you more communications 
power per dollar than you ever imagined 
possible. 

Suddenly the utility of your radio is drastically 
increased. There are new sounds... dial tones, 
ring tones, CW ID and the sound of voices you 
never expected to hear on your mobile or HT 
radio! What a convenience! 

PRIVATE PATCH III frees you from member¬ 
ships, cliques and other hassles common to 
many repeater autopatches. You can call who 
you want, when you want and for as long as 
you want. You can even receive your incoming 
calls! 


VOX ... the right choice! 

VOX based phone patches offer many perfor¬ 
mance and operational advantages over the 
sampling method. These include operation 
through repeaters, compatibility with any 
radio, no lost words or syllables, greater range, 
smooth audio free of continual noise bursts, 
etc., etc. 

Most amateurs are not aware that the competi¬ 
tion’s top of the line patch is VOX based. (You 
know... the $1000 model they enthusiastically 
call “our favorite commercial simplex patch" 
on page 3 of their SP brochure.) 

PRIVATE PATCH III offers about the same 
capability, performance and features as their 
top model but is priced closer to their bottom 
of the line (SP) model! 

So why settle for SP when top of the line costs 
little more? 


To Learn more about PRIVA TE PA TCH III and the advantages of the VOX concept, call or write foi 
our four page brochure today! 

PARTIAL LIST OF FEATURES 

• OPERATES SIMPLEX, THROUGH REPEATERS. OR DUPLEX ON REPEATERS • VOX BASED • TOLL 
RESTRICT (Digit counting and programmable first digit lockout) • SECRET CODE DISABLES TOLl 
RESTRICT FOR ONE TOLL CALL— Automatic re-arm • AUTOMATIC BUSY SIGNAL DISCONNECT 

• CONTROL INTERRUPT TIMER (Maintains positive mobile control) • CW ID When you connect again or 
disconnect. Free ID chip. • SELECTABLE TONE OR PULSE DIALING • MOV LIGHTNING PROTECTORS • 
THREE DIGIT ACCESS CODE (e.g. *91) • RINGOUT (Reverse patch) Ringout inhibit il channel busy 

• RESETTABLE THREE MINUTE TIMER • SPARE RELAY POSITION • 115VAC SUPPLY 


DEALERS 



AMATEUR ELECTRONIC SUPPIV 

Milwaukee Wl WickiiMo Oh 
Orlando Fi. Clearwater FL 
Las Vegas NV 

BARRY ELECTRONICS CORP 

Now York NY 

COLES COMMUNICATIONS 

San Antonio TX 

EOE. INC 

Woodbmlgu VA 

ERICKSON COMMUNICATIONS 

Chicago II 

HAM RADIO OUTLET 

Anaheim CA Burlingame CA 
Oakland CA Phoenu A/ 

Sari D*ego CA Van Nuys CA 

HENRY RADIO 

Los Angeles CA 

INTERNATIONAL RAOIO 
SYSTEMS 

Miami FL 

JUNS ELECTRONICS 

Culver C»ly CA 

(213) 373-6803 


MADISON ELECTRONICS SUPPl 

Houston, TX 

MIAMI RADIO CENTER CORP 

Miami FL 

MIKES ELECTRONICS 

FI Lauderdale Miami FL 

NAG DISTRIBUTING CORP 

Miami FL 

PACE ENGINEERING 

Tucson A7 

THE HAM STATION 

Evansville IN 

TEXAS TOWERS 

Plano. Tx 

TNT RADIO SALES 

floOOinsdate MN 
WESTCOM 

San Marcos. CA 

CANADA 

DOLLARD ELECTRONICS 

Vancouver BC 

SKYWAVF RADIO SYSTEMS. LTI 

Burnaby, B C 


23731 Madison St., Torrance, CA 90505 


Options: 

FCC approved coupler 
12 VDC or 230 VAC power 


CONNECT 
SYSTEMS 
INCORPORATED 
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The DX is better out here. 

Ask anyone who owns an FT-726R. 


It's true Linking up to OSCAR 10 is 
the one sure w.iy to bring the world 
into your ham shack No matter 
whene your shack is. 

FT-726R owners know You'll find 
them working the world from their 
apartments Attics And from their 
antenna-restricted neighborhoods 
I hey’11 even boast of a signal 
qualify and DX potential that would 
make any 20-meter operator envious 
Regardless of where we are in the 
sunspot cycle. 

In fact, the FT-726R is the world's 
most popular link to OSCAR 10 
And for good mason This 
2-meter 10-watt rig gives you full 

cross-band duplex capibil- 
ity Simply plug in two 


optional modules one for 435-MHz 
operation, another for cross-band 
duplex 

You can set up your earth station 
lust about anywhere All you need 
is the 726 and two Ytgi antennas 
435-MHz for transmit and 2-meters 
for receive 

Lven as a conventional base 
station the FT-726R is a real standout 
Yiu can choose from three operat¬ 
ing modes: SSB I'M or CW Expand 
to three-band operation with your 
choice of optional modules for 10 
meters. 6 meters. •430-'MO MHz 
and 410-450 MHz 

Then store your preferred fre¬ 
quencies and modes into the eleven 
memories for instant recall With 


pushbutton transfer capability to 
either of twoVFO registers. And 
versatile scanning functions you'd 
expect from a Yaesu radio. 

Plus you get a lot more extras, 
including a built-in speech processoi 
all-mode squelch and a noise blanker 

So no matter where your shack 
is. let Yaesu s FT-726R intioduce you 
to OSCAR 10 The world is waiting 



Yaesu Electronics Corporation 

68 r il Walthall Way, fttr.tmi >unt. CA 90723 
(213) 633-4007 

Yaesu Cincinnati Service Center 

'0/0 Gold Ru t Driv Hamilton. OH 4$0tl 
($13) 8/4- 3100 
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Prices and specifications subject to change without notice. 
















KENWOOD 

pacesetter in Amateur radio 



“DX-citing!” 

[~ _ A Compact high performance HF transceiver 

I with general coverage receiver 


Kenwood’s advanced digital know-how 
brings Amateurs world-wide "big-rig" 
performance in a compact package. We 
call it “Digital DX-citement”—that special 
feeling you get every time you turn the 
power on! 

• Covers All Amateur bands 
General coverage receiver tunes Irom 
150 kHz 30 MHz Easily modified for 
HF MARS operation 

• Direct keyboard entry of frequency 

• All modes built-in 
USB, LSB. CW. AM. FM, 
and AFSK Mode 
selection is verified in 
Morse Code 

• Built-in automatic 
antenna tuner 
(optional) 

Covers 80-10 meters 

• VS-1 voice synthe¬ 
sizer (optional) 


Superior receiver dynamic range 
Kenwood DynaMix ' high sensitivity direcl 
mixing system ensures true 10? dB receiver 
dynamic range 

10OA-'o duty cycle transmitter 
Super elti :ienl - oolmg permits continuous 
key down loi periods exceeding one hour 
RF input power is rated at 200 W PEP on 
SSB. 200 W DC on CW, AFSK. FM. and 110 
W DC AM (The heavy duly PS-50 power 
supply is needed lor continuous duty.) 


100 memory channels 
Frequency and mode may be stored in 
10 groups ol 10 channels each Split fre¬ 
quencies may be stored in 10 channels 
lor repealer operation 
TU-8 CTCSS unit (optional) 

Subtone is memorized when TU-8 is installed 
Superb interference reduction 
IF shill, tuneable notch tiller, noise blanket, 
all mode squelch, RF attenuator. RIT/XIT. 
and optional fillers light URM in today’s 
crowded bands 

MC-42S UP/DOWN mic. included 
Computer interface port 

• 5 IF filter functions 

• Dual SSB IF filtering 
A built-in SSB filter is 
standard. When an 
optional SSB tiller 
(YK-88S or YK-88SN) is 
installed dual filtering 
is provided 

• Full or semi 
break-in CW AMTOR 
compatible. 




NOTCH_AT TV* 


RIT/XIT -€>- IF SHIFT AF-Sk-RF 


LOCK PftOC NOTCH 


SELECTIVITY 


SCAN 


VFO/M 


Option.il accessories 


RIT 

A/B 

XIT 

SPLIT 

T-F 

SET 

A-B 


• AT 440 internal auto antenna tuner (80 m -10 m) 

• AT 250 external auto tuner (160 m*-10 m) 

• AT 130 compact mobile antenna tuner (160 m 
10 rn) • 11 232C/IC-10 level translator and modem 
1C kit • PS 50 heavy duty power supply • PS 430/ 
PS 30 DC power supply • SP 430 external 
speaker • MB-430 mobile mounting bracket 

• YK H8C/88CN 500 H//770 H/ CW filters • YK 88S 
885N :> *1 kH//t 8 kHz SSB tillers • MC t50A'80/85 
desk mu mphones • MC 55 (8P> mobile micro¬ 
phone • HS 4/5/6/7 headphones • SP 40/50 
mobile speaker-,, • MA 5»VP 1 Hf 5 band m ’bile 
heln »i antenna and bumper mount • TL-9JVA 

n Kw PFP linear amplifier • SM-220 station inurntiir 
•VS 1 voice synthesizer • 5W 100A/200A-.’000 
SWM/power meters • 1U 8 CTCSS tone uml 


rxciinvvu juu 

from HF to OSCAR! 




Complete vc/vicv rum/als ate available tot .til 
om Kenwood I'an .< i.wers and most iiCCCiioner> 
Speis/ftariom ana on< ate subject to ctuimje without 


KENWOOD 


TRIO KENWOOD COMMUNICATIONS 


• Pi I 


ijxtr.i DC i ablr.! 


»>tice or obinj.itioi 






























